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State  Boabd  op  Health,  State  House,  January  27, 1876. 

Hon.  George  B.  Loring,  President  of  the  SentUe  of  Massachusetts, 

Sir  : — I  have  the  honor  to  present  to  the  legislature  the 
Seventh  Annual  Report  of  the  State  Board  of  Health  of  Mas- 
sachusetts, including  the  special  report  of  the  investigations 
ordered  by  chapter  192  of  the  Acts  and  Resolves  passed  by 
the  general  court  of  Massachusetts  in  the  year  1875,  in  regard 
to  the  correct  methods  of  drainage  and  sewerage  of  the  cities 
and  towns  of  the  Comilion wealth,  especially  with  reference  to 
the  protection  of  the  rivers,  estuaries  and  ponds  of  the  State 
from  pollution. 

Very  respectfully. 

Your  obedient  servant, 

CHARLES  F.  FOLSOM,  M.  D., 

Secretary  of  the  Stale  Board  of  Health, 
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GENERAL  EEPORT  OF  THE  BOARD. 


To  the  Honorable  tJie  Senate  and  the  House  of  Bepresentatives  of 

Massachuaetts, 

The  State  Board  of  Health  herewith  present  its  Seventh 
Annual  Report : — 

The  Law  Concerning   Slaughter-houses  and   Noxious 

AND  Offensive  Trades. 

No  formal  petitions  have  been  made  to  the  Board  under 
this  law  during  the  past  year,  except  with  reference  to  cases 
which  had  already  been  under  consideration;  namely,  the 
slaughter-houses  in  Brighton. 

In  the  case  of  Talbot  et  al.  v.  Gorthell^  of  South  Scituate^ 
judgment  had  been  deferred  in  1874.  The  petitioners  are  satis- 
fied that  the  slaughter-house  of  Mr.  Corthell  can  be  managed 
BO  as  not  to  be  a  source  of  nuisance,  and  that  it  has  been  so 
managed  during  the  past  year.  The  Board,  therefore,  voted 
that  no  farther  proceedings  were  necessary,  and  that  the 
petitioners  have  "  leave  to  withdraw." 

In  regard  to  the  case  of  Messrs.  John  P.  Squire  &  Co., 
the  Board  regret  that  it  has  not  been  possible  sooner  to  arrive 
at  a  satisfactory  decision ;  but  it  has  been  impracticable  to  do 
so,  owing  to  the  difficulty  of  eliminating  the  many  sources  of 
possible  error  in  forming  judgment.* 

The  Board  have  satisfied  themselves  of  the  following  facts : 

I.  The  last  of  the  basins  serving  as  deposits  for  filth  in 
the  vicinity  of  the  hog-slaughtering  establishments   in  the 

*  Seo  Sixth  Report|  pp.  8  to  13. 
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Miller's  River  district  have  been  filled,  thereby  abating  one 
of  the  most  obvious  sources  of  vile  odors. 

n.  All  of  the  three  hog-slaughtering  establishments — 
namely,  those  of  John  P.  Squire  &  Co.,  Charles  H.  North  & 
Co.,  and  the  Boynton  Packing  Company — have  been  for  more 
than  a  year  past  carrying  on  the  various  processes  of  slaughter- 
ing and  rendering  in  a  satisfactory  manner ;  and,  as  they  are 
all  provided  with  suitable  apparatus  for  the  work,  they  only 
need  proper  care  to  prevent  their  becoming  sources  of  nuisance 
in  the  future. 

ni.  Six  establishments,  five  of  which  render  house  grease 
more  or  less  decomposed,  still  conduct  their  business  without 
proper  apparatus  to  destroy  the  foul  gases. 

IV.  The  complaints,  however,  have  been  few  in  the  imme- 
diate neighborhood  during  the  past  summer. 

y.  There  are  still  times,  generally  in  the  night,  and  not 
oftener  than  once  or  twice  a  week,  when  the  characteristic 
smell  of  rendering  animal  matter  can  be  perceived  at  some 
distance  from  the  Miller's  River  district ;  and  it  can  be  traced 
directly  to  some  of  the  establishments  which  are  still  con- 
ducted in  an  improper  manner. 

YI.  The  mouth  of  the  large  sewer  recently  built  to  carry 
off  the  filth  of  this  district  has  become  a  source  of  serious 
annoyance  at  low  tide,  near  Craigie's  Bridge ;  so  that  much  of 
the  nuisance  has  been  really  transferred  from  one  point  to 
another,  although  very  much  lessened  in  degree. 

The  Board  being  of  the  opinion  that  the  processes/  as  car- 
ried on  by  Messrs.  John  P.  Squire  &  Co.,  are  conducted  in 
such  manners  as  to  be  sources  of  neither  serious  annoyance 
nor  of  injury  to  health,  have  given  to  the  petitioners  ^  leave 
to  withdraw  **  in  the  case  of  Tyler  et  cd.  v.  Squire  et  ah 

The  satisfactory  condition  of  these  large  establishments  is 
probably  in  a  measure  due  to  the  fact  that  the  reservation  of 
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their  opiniou  by  the  Board,  and  their  frequent  inspections,  ha 
served  as  an  incentive  to  perfect  all  the  different  methods  ai 
machinery,  and  to  keep  the  standard  of  care  and  watchfulnc 
in  the  management  up  to  the  highest  point. 

Even  with  perfect  appliances,  such  business   cannot 
properly  carried  on  without  the  most  scrupulous  watchful  nc 
and  constant  attention  to  all  details  of  the  work. 

We  therefore  respectfully  recommend  that  there  be  so? 
provision  made  by  law  for  the  inspection  of  such  works  her 
after. 

The  petitioners  originally  complained  of  nine  establishmen 
in  the  Miller's  River  district  as  being  sources  of  nuisance ;  b 
they  have  withdrawn  from  farther  prosecution  of  the  case 
There  is  nothing  more,  therefore,  that  can  be  done  under  tl 
law  by  this  Board,  unless  there  be  other  complaints  au 
another  petition  sent  to  them. 

The  Abattoir  and  the  Slauqhteb-houses  in  Brightoi 

The  report  of  Mr.  J.  F.  Taylor^  President  of  the  Butcher 
Slaughtering  and  Melting  Association,  gives  the  statistics  ( 
their  operations  for  the  past  year.  The  business  has  bee 
conducted  in  a  manner  satisfactory  to  the  Board. 

Mr.  Taylor  says  :  ^  It  gives  me  much  pleasure  to  be  able  t 
report  some  increase  in  business  at  the  abattoir  for  the  yea 
ending  December  31,  1875.  There  have  been  slaughtered  a 
this  place,  during  the  year,  66,541  cattle,  322,705  sheep,  an< 
9,869  calves. 

^  The  business  has  been  done  with  the  usual  harmony  by  a1 
connected  with  it.  I  think  we  may  safely  say,  that  no  ow 
can  be  found  willing  to  exchange  the  convenient  and  comfort 
able  quarters  at  the  abattoir  for  the  inconvenient,  dilapidatec 
places  left  behind.  There  is  now  no  slaughtering  done  in  thii 
ward  outside  of  the  abattoir,  except  occasionally  of  calves 
No  new  buildings  of  importance  have  been  erected  since  th< 
last  report ;  those  commenced  have  been  finished,  and  all  an 
now  occupied.  We  have  capacity  for  dressing  all  meatj 
needed  to  supply  Boston  market  and  vicinity,  but  not  enougl 
separate  rooms  to  allow  each  one  the  privilege  of  conductiuo 
his  business  by  himself,  which  is  very  desirable.     The  addi- 
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tion  of  one  double  slaughter-house  would  obviate  all  the  diffi- 
culty for  some  time. 

^  The  offal  is  taken  to  the  rendering-house  every  night,  and 
put  into  tanks,  where  it  is  converted  into  a  *  fertilizer '  and 
other  products  (with  some  important  and  satisfactory  im- 
provements), as  heretofore.  All  articles  produced  are  con- 
sidered to  be  of  the  best  quality,  and  find  a  ready  market  at 
good  prices.  The  larger  part  of  the  tallow  is  rendered  here 
with  good  success,  and  finds  a  ready  market.  The  tripe 
business  is  also  now  carried  on  here. 

"We  feel  that  we  can  say,  beyond  a  doubt,  that  the 
Brighton  abattoir  is  a  success.  From  a  sanitary  point  of  view, 
also  it  has  proved  so,  for  in  not  a  single  instance  have  I 
heard  a  complaint  arising  from  this  business." 

In  May,  1875,  the  Board  received  a  petition  from  N.  H. 
Colman  and  five  others,  representing  that  the  following-named 
parties  in  Brighton — Gunzenheizer  Brothers,  Charles  W. 
Sanderson,  Henry  Zoller,  William  Weitz,  George  W.  Hollis, 
Walter  L.  Wilkins,  Dennis  Kelly  and  George  Bowman — 
were  carrying  on  the  business  of  slaughtering  within  the  limits 
of  the  city  of  Boston,  in  the  Brighton  district,  in  improperly 
constructed  slaughter-houses,  and  in  a  manner  ^Mnjurious  to  the 
health,  offensive,  and  so  as  to  be  a  nuisance  to  the  public." 

By  the  evidence  presented  at  the  hearing,  and  by  repeated 
personal  examinations  of  the  premises,  the  Board  decided  that 
the  public  health,  and  the  public  comfort  and  convenience, 
demanded  that  these  slaughter-houses  should  be  closed. 
Messrs.  Sanderson  and  Hollis  agreed  to  make  arrangements 
to  slaughter  in  the  future  at  the  abattoir.  The  counsel  for 
the  complainants  withdrew  the  case  of  William  Weitz.  The 
rest,  five  in  number,  were  ordered  to  "  cease  and  desist "  on 
and  after  July  1,  1875. 

Mr.  Zoller  refused  to  obey  the  order  of  the  3oard,  and  an 
injunction  was  served  upon  him  by  the  supreme  court,  Au- 
gust 6,  which  he  also  neglected  to  heed.  He  was  therefore 
brought  before  the  said  court,  August  24,  for  contempt.  He 
maintained  that  he  had  sold  out  his  business  to  his  brother ; 
that  his  wife,  who  owned  the  premises,  had  leased  them  to 
said  brother,  and  that  he  therefore  had  not  been  carrying  on 
the  business  since  July  1. 
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The  court  held  that  Mr.  Zoller's  action  had  been  s 
one  by  which  he  had  hoped  to  evade  the  law,  although  1 
not  intend  contempt.  He  was  obliged,  consequently,  t 
continue  the  business. 

He  and  Mr.  Wilkins  afterwards  began  business  an 
some  of  the  abandoned  slaughter-houses.  Mr.  Wilkin 
ordered,  thereupon,  by  the  City  Board  of  Health,  to  ceac 
desist,  when  he  began  again  in  still  a  third  place.  O 
27th  of  October  the  State  and  City  Boards  of  Health  \ 
together  the  slaughter-houses  of  Messrs.  Weitz,  Zollei 
Wilkins,  which  were  unanimously  agreed  to  be  nuisances 
as  ought  to  be  abated.  October  29th  the  City  Bos 
Health  sent  to  the  three  above-named  parties  notificatior 
on  the  third  day  of  November  following  they  (the  Bo 
Health)  should  issue  an  order  of  notice  forbidding  thei 
tinuauce  of  the  slaughtering  business  hi  the  premise 
occupied  by  them.  Messrs.  Wilkins  and  ZoUer  still  ti 
evade  the  law  by  using  other  old  and  abandoned  slau, 
houses,  whereupon  the  following  order  was  passed  and 
lished  in  the  daily  papers  : — 

Officb  op  thb  Board  of  Heai 
Boston,  Not.  8, 187 

Notice  to  Slaughterbbs  and  Renderbrs. 

By  virtue  of  the  authority  given  by  chapter  26  of  the  Gleneral  Statu 

Boani  of  Health  of  the  city  of  Boston,  makes  the  foUowing  regulatioi 

on  and  after  November  30, 1875,  the  trade  or  employment  of  slang 

cattle,  calves,  sheep  or  swine,  or  of  rendering  tallow  or  other  refuse 

matter,  shall  not  be  carried  on  within  the  limits  of  the  city  of  Boston, 

on  the  islands  of  the  harbor,  or  at  the  abattoir  in  the  Brighton  distri< 

such  other  place,  or  places,  as  may  hereafter  be  assigned  by  the  B 

Health. 

Attest :  WiLUAH  L.  Hicks,  Clerkf  pr 

Messrs.  Weitz,  ZoIIer  and  Wilkins  appealed  to  the  su 
court  from  the  above  Order.  The  case  has  not  yet  been 
and,  during  the  pendency  of  the  appeal,  the  business  of  si 
tering  cannot  be  carried  on  contrary  to  the  Order.  M 
Weitz  and  Wilkins  are  now  slaughtering  at  the  abattoi 
Mr.  Zoller  in  Somerville. 

The  work  of  the  Board  is  therefore  accomplished,  so 
relief  from  the  great  nuisances  formerly  existing  in  Bri 
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and  vicinity  is  concerned.  Since  the  law  under  which  we 
acted  was  originally  passed,  Brighton  has  become  a  part  of 
Boston,  and  the  city  has  appointed  a  thoroughly  efficient 
Board  of  Health,  with  fuller  and  more  summary  power 
than  is  possessed  by  the  State  Board.  They  have  also,  what 
we  have  not,  the  facilities  for  frequent  inspection ;  and  all 
establishments  in  Boston,  of  similar  character  with  the  abattoir, 
are  under  their  charge. 

We  therefore  respectfully  request  that  we  he  relieved  of 
farther  care  in  this  matter^  and  that  the  power ^  at  present ^  pos^ 
sessed  by  this  Board  to  supervise  the  construction  of  buildings 
and  apparatus,  and  the  methods  of  conducting  business  in  the 
abattoir  at  Brighton,  be  transferred  to  the  City  Board  of 
Health.  Such  a  cliange  will  conduce  to  the  more  efficient  execu- 
tion  of  the  spirit  of  the  law. 

In  the  year  1870  Brighton  was  dotted  with  offensive  slaugh- 
ter-houses, as  will  be  seen  by  the  accompanying  map.  They 
were  described  in  the  First  Report  of  the  State  Board  of  Health, 
page  23,  in  the  following  language :  ^  The  floors  of  the  slaugh- 
ter-houses are  of  wood,  and  are  saturated  with  blood.  In 
most  of  them  there  is  no  sewerage ;  generally  an  imperfect 
drain  leads  to  some  marsh  or  low  piece  of  ground,  sometimes 
to  a  brook.  The  surrounding  ground  is  filled  with  decom- 
posing matter/* 

In  a  report  on  the  sanitary  condition  of  Brighton,  in  1866, 
the  following  words  are  used:  **Any  description  of  the 
slaughter-houses  must  fall  far  short  of  the  perfectly  disgusting 
reality,  which  can  only  be  appreciated  by  a  personal  inspec- 
tion.'' 

The  last  three  of  these  great  nuisances  have  recently  been 
closed  by  order  of  the  City  Board  of  Health.  It  is  a  source 
of  great  gratification  to  the  Board  to  be  able  thus  to  report, 
that  by  means  of  the  efficient  aid  given  by  the  legislature,  and 
with  the  co5peration  of  the  City  Board  of  Health,  they 
have  been  enabled  to  render  a  whole  town  a  salubrious  and 
agreeable  place  of  residence ;  while,  at  the  same  time,  it  has 
within  its  limits,  though  somewhat  remote  from  the  resi- 
dences, an  admirably  conducted  abattoir,  which  never  need 
be  a  source  of  offense,  and  which  is  capable  of  supplying 
with  meat  all  the  inhabitants  of  the  metropolitan  district. 
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The  special  investigations,  made  during  the  year,  have  1 
upon  the  following  subjects  :  — 

A  Special  Report,  made  under  the  provisions  of 

FOLLOWING  Act.* 

An  Act  to  provide  for  an  invostigation  of  the  Question  of  the  Use  of  Running  Strea 

Common  Bewen  in  ita  relation  to  the  Public  Health. 

Be  it  enactedj  etc. 

Sect.  1.  The  state  board  of  health  shall  investigate  by  themselves  o 
agents  employed  by  them,  the  subject  of  the  correct  method  of  drainag< 
sewerage  of  the  cities  and  towns  of  the  Commonwealth,  especially 
regard  to  the  pollntion  of  riversj  estuaries  and  ponds  by  snch  draina^ 
sewerage,  and  to  devise  and  report  a  system  or  method  by  which  said  c 
or  towns  may  be  properly  drained,  and  said  rivers,  estuaries  and  ponds 
be  protected  against  pollution,  so  far  as  possible,  all  with  the  view  to 
preservation  of  the  health  of  the  inhabitants  of  this  Commonwealth, 
the  securing  to  the  several  cities  and  towns  thereof  a  proper  systei 
drainage  and  sewerage,  without  injury  to  the  rights  and  health  of  otl 
also,  to  report  how  far  said  sewage  may  be  utilized  and  disposed  of. 

Sect.  2.  Said  state  board  of  health,  or  agents  employed  by  them, 
enter  upon  and  make  surveys  of  lands,  so  far  as  may  be  required,  and  wit! 
unnecessary  injury  thereto,  and  said  board  may  employ  such  assistants,  ^ 
the  consent  of  the  governor,  as  from  time  to  time  may  be  expedient.  1 
shall  report  to  the  next  general  court,  not  later  than  the  first  day  of  Fe 
ary,  eighteen  hundred  and  seventy-six. 

Sect.  3.  The  compensation  of  the  members  of  said  stat«  board  of  he 
or  agents  employed  by  them  for  services  under  this  act,  shall  be  fixed  by 
governor  and  council,  which,  with  the  expenses  incurred  by  them,  t^ 
approved  by  the  same  authority,  shall  be  paid  by  the  treasurer  of  the  C 
monwoalth  on  the  warrant  of  the  governor. 

Sect.  4.    This  act  shall  take  effect  upon  its  passage. 

The  investigations  under  this  Act  have  been  divided  i 
three  heads,  with  a  summary  and  recommendations  by 
Board. 

(o.)  James  P.  Kirkwood,  C.  E.,  of  Brooklyn,  i 
appointed  by  the  Board  to  make  a  systematic  examination 
certain  of  the  river-basins  of  the  State.  He  appointed  as 
assistants,  E.  K.  Clark,  C.  E.,  L.  B.  Ward,  C.  E.,  and  F. 
Fuller,  C.  E.  He  has  prepared  full  maps,  which  cannot  : 
to  be  of  interest  and  value  now  and  in  the  future.  The  u 
of  the  water-sheds  of  the  state,  too,  it  is  thought,  will  long 
used  for  reference. 

*  Acts  and  Resolves  passed  by  the  General  Court  of  Massachusetts  in 
year  1^75,  Chap.  192. 
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Mr.  Kirkwood  has  brought  to  the  work  a  rare  experience 
and  a  thorough  knowledge  of  sanitary  engineering.  His  con- 
clusions and  suggestions  are  fully  concurred  in  by  the  Board. 

In  the  five  basins, — namely,  the  Blackstone,  the  Charles,  the 
Neponset,  the  Chicopee  and  the  Taunton, — only  one  place  is 
found  where  legislative  action  is  demanded  at  present.  The 
Blackstone  River  is  seriously  polluted,  and  some  remedy  is 
called  for.  To  meet  the  requirements  of  this  case,  Mr.  Kirk- 
wood considers  the  method  of  irrigation  the  most  feasible,  at 
least  so  far  as  the  summer  months  are  concerned.  He  advises, 
however,  very  wisely,  that  the  details  of  the  method  be  deter- 
mined by  experience.  ^Beginning  with  what  can  be  done, 
the  difficulties  which  these  exceptions  present  will  gradually 
solve  themselves,  and  it  would  be  needless  now  to  speculate 
upon  the  precise  way  in  which  this  will  be  accomplished.^ 

With  regard  to  systems  of  sewerage,  Mr.  Kirkwood  says : 
"To  devise  a  system  which,  within  the  compass  of  a  report  of 
this  kind,  would  be  applicable  in  all  its  details  to  all  cities  and 
towns,  would  be  impossible ;  every  city  or  town  must  be  the 
subject  of  a  separate  study  by  a  competent  engineer,  founded 
on  a  correct  and  minute  survey  of  the  streets  or  ground  to  be 
drained  or  sewered,  with  correct  levelling  of  the  whole."  The 
writer,  however,  gives  a  few  of  the  important  principles  to  be 
followed,  stating  that  sewage  should  always  leave  a  city 
within  twelve  hours,  at  most,  after  its  generation,  and  that  it 
should  never  be  retained  long  enough  to  become  putrid. 

Mr.  Kirkwood's  report  is  followed  by  an  appendix  by  Prof. 
W.  Ripley  Nichols,  on  the  examination  of  river-water,  and  the 
significance  of  the  facts  revealed  by  chemical  analysis.  He 
gives  five  series  of  tables,  embracing  a  very  large  number  of 
determinations  of  the  waters  of  the  five  valleys  which  were 
examined  during  the  past  summer.  These  analyses,  made  with 
great  care  and  accuracy j  show  that  the  condition  of  the  five 
rivers  is  not  yet  very  bad,  and  that  an  immediate  remedy  is 
called  for  only  in  the  Blackstone  below  Worcester. 

(6.)  Dr.  F.  Winsor,  of  Winchester,  has  examined  the 
question  in  its  sanitary  bearings,  with  the  view  of  ascertaining 
the  actual  amount  of  evil  now  existing  in  the  State  arising 
from  our  present  method  of  disposing  of  our  filth.     It  will  be 
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seen  from  his  report  that  forty-eight  cities  and  towns  have 
introduced  water-supplies  for  a  greater  or  smaller  proportion 
of  their  population,  while  less  than  half  of  these  same  places 
have  any  sewers  whatever,  even  the  most  imperfect.  Com- 
paratively little  sewage,  therefore,  gets  into  our  streams. 

The  greatest  evil  at  present,  as  shown  by  him,  is  undoubt- 
edly the  damp  and  polluted  condition  of  the  soil,  arising  from 
want  of  drainage  and  sewerage.  From  this  cause  come  too 
often  vitiated  water  and  contaminated  air.  In  small  towns 
and  villages,  and  in  isolated  houses,  slop-water  is  a  fruitful 
source  of  mischief  and  annoyance.  When  thrown  upon  the 
ground  day  after  day,  where  there  is  little  or  no  vegetation  to 
purify  it,  conditions  are  produced  favorable  to  the  develop- 
ment of  disease.     Neglected  privies  only  add  to  the  danger. 

In  such  cases,  the  best  methods  are  too  costly  for  general 
adoption.  The  writer  shows  the  importance  of  absolute  clean- 
liness in  all  these  matters,  and  points  out  the  most  practicably 
methods  of  attaining  it. 

The  necessity  of  legislative  action  is  clearly  indicated  in 
regard  to  some  of  the  cities  and  towns,  which  will  be  men- 
tioned in  detail  in  the  summary  by  the  Board. 

(c. )  The  Board  requested  their  Secretary  to  visit  Europe, 
in  order  personally  to  examine  the  methods  pursued  by  vari- 
ous cities  in  regard  to  their  disposal  of  sewage.  He  has 
given  a  brief  statement  of  the  history  of  the  disposal  of  filth 
in  European  countries,  and  the  steps  by  which  they  have 
arrived  at  their  present  positions  with  regard  to  the  matter. 

It  will  be  seen  that  the  water-carriage  system  is  gaining  in 
favor  throughout  the  civilized  world  ;  that  with  care,  it  is  the 
most  convenient  and  the  least  objectionable  method,  and  of  the 
greatest  advantage  in  a  sanitary  point  of  view,  although  there 
are  evils  peculiar  to  it  which  should  be  carefully  provided  for. 

Where  it  is  possible  to  do  so,  the  cheapest,  and,  on  the  whole, 
a  satisfactory  way  of  disposing  of  sewage,  is  to  discharge  it 
where  it  will  be  carried  off  without  returning,  and  be  diluted 
in  a  large  volume  of  water.  If  this  is  not  practicable,  irriga- 
tion with  the  sewage  in  a  fresh  state  is  the  most  satisfactory 
solution  of  the  question,  at  least  so  far  as  we  may  judge  from 
experience  in  England,  France  and  Germany.    Sewage  farms 
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are  not  prejudicial  to  health,  if  properly  managed,  and  a  seri- 
ous pecuniary  loss  probably  need  not  be  incurred  from  them. 
When  experience  has  pointed  out  the  best  method  of  carrying 
them  on,  it  is  fair  to  expect  that  the  process  may  be  attended 
with  profit. 

(d.)  The  summary  by  the  Board  contains  suggestions  as 
to  the  best  practical  methods  known  to  them  of  meeting  the 
question  as  it  now  stands.  Their  conclusions  and  recom- 
mendations are  signed,  also,  by  Mr.  Eirkwood,  Dr.  Winsor 
and  Prof.  Nichols. 

Cities  and  towns  are  mentioned  where  some  action  is  called 
for.  The  Board,  however,  do  not  advise  any  general  coercive 
legislation  to  cover  the  whole  ground  at  present. 

That  the  sewage  of  Boston,*  Worcester,  Cambridge,  Som- 
erville,  Salem,  Lynn,  Woburn  and  Natick  should  be  dealt 
with  in  a  manner  different  from  the  present,  is  evident.  In 
other  and  smaller  places,  there  are  also  difficulties  to  bo  met. 

The  laws,  as  now  on  the  statute-book,  do  not  really  provide 
effectual  relief  for  such  cases. 

In  Worcester  and  Woburn,  irrigation  would  probably  be 
practicable.  In  the  other  cities  mentioned,  different  reme- 
dies must  be  applied.  Intercepting  sewers  would  meet  the 
requirements  of  most  cases. 

In  the  discharge  of  the  sewage  of  Natick  into  Pegan  Brook, 
and  finally  into  Lake  Cochituate,  there  is  an  ever-threatening 
danger  to  the  inhabitants  of  the  only  large  city  in  our  State. 

The  principle  may  be  broadly  stated  that  where  filth  is 
made,  there  it  should  be  disposed  of.  ^very  city  and  every 
town  should  be  required  by  law  to  prevent  their  filth  from 
annoying  their  neighbors,  or  endangering  their  health. 

In  order  to  carry  out  proper  systems  of  water-supply,  sew- 
erage and  drainage,  each  river-basin  should  be  considered  as 
a  whole  and  by  itself.  In  England,  different  towns  lying  in 
one  river-basin  sometimes  unite  to  form  a  common  system  of 

*  The  sewerage  of  Boston  has  already  been  made  the  snbject  of  a  special 
examination  and  report,  which  inclndes  a  plan  of  intercepting  sewers  capable 
of  disposing  of  the  sewage  of  the  entire  metropolitan  district,  by  discharg- 
ing the  same  on  the  ebb-tide  at  such  points  that  it  will  be  carried  out  to 
deep  water.  See  Dr.  Winsor's  Report,  which  follows ;  also  City  Docmnen^ 
No.  3,  Boston,  1876. 
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sewerage,  and  share  the  expense  of  disposing  of  their  filth. 
Great  benefit  has  arisen  in  that  country,  too,  from  the  large 
powers  given  to  the  Local  Government  Board  and  to  sanitary 
authorities  under  recent  acts.  The  appointment  of  a  consult- 
ing engineer  of  eminence,. too,  has  been  of  the  greatest  value 
to  cities  and  towns  desiring  to  get  authoritative  approval  of 
plans  for  water-supplies  and  sewerage. 

It  is  the  opinion  of  the  Board  that  the  water-courses  in  this 
State  can  be  saved  from  serious  pollution  best  by  placing  in 
some  central  authority  advisory  power,  upon  whose  recom- 
mendations legislative  action  should  be  based  to  meet  each 
particular  case. 

In  this  connection,  we  would  respectfully  suggest  for  the 
consideration  of  the  legislature  the  appointment  as  state  engi- 
neer of  some  gentleman  of  skill  and  experience,  to  be  paid  by 
the  parties  who  consult  him. 

There  should  be  absolute  prohibition  in  all  cases  against 
casting  sewage  or  filth  of  any  kind  into  any  stream  or  poAd 
used  as  a  source  of  water-supply.  Where  such  conditions 
now  exist,  the  sewage  or  filth  should  be  diverted  to  some 
other  channel.  For,  until  our  knowledge  has  so  far  advanced 
as  to  enable  us  to  recognize  *' germs"  of  disease,  and  to  destroy 
them  effectually  by  some  simple  and  easy  process,  even  puri- 
fied sewage  must  always  be  looked  upon  as  a  dangerous  addi- 
tion to  drinking-water. 

The  following  are  the  recommendations  which  the  Board 
respectfully  offer  in  their  summary  : — 

L  That  no  city  or  town  shall  be  allowed  to  discharge  sew- 
age into  any  water-course  or  pond  without  first  purifying  it 
according  to  the  best  process  at  present  known,  and  which 
consists  in  inigation ;  provided  that. this  regulation  do  not 
apply  to  the  discharge  from  sewers  already  built,  unless 
water-supplies  be  thereby  polluted ;  and  provided  also  that 
such  intended  discharge  can  be  shown  to  be  at  such  point  or 
points  that  no  nuisance  will  arise  from  it. 

2.  That  no  sewage  of  any  kind,  whether  purified  or  not, 
be  allowed  to  enter  any  pond  or  stream  used  for  domestic 
purposes. 

3.  That  each  water-basin  should  be  regarded  by  itself  in 
the  preparation  of  all  plans  of  sewerage  and  water-supply. 
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4.  That  accurate  topographical  surveys  be  always  made  of 
all  towns  before  introduciug  water-supplies  or  sewers. 

5.  That  steps  should  be  taken,  by  special  legislation  based 
upon  investigations  and  recommendations  of  experts,  to  meet 
cases  of  serious  annoyance  arising  from  defective  arran^ce- 
ments  for  the  disposal  of  sewage. 

6.  That  irrigation  be  adopted,  at  first  experimentally,  in 
those  places  where  some  process  of  purification  of  sewage  is 
necessary ;  and  that  cities  and  towns  be  authorized  by  law  to 
take  such  lands  as  may  be  necessary  for  that  purpose. 

7.  That  every  town  or  city  of  over  four  thousand  inhabi- 
tants be  required  by  law  to  appoint  a  board  of  health,  the 
members  of  which  shall  not  be  allowed  to  hold  any  other 
offices  in  the  government  of  their  city  or  town. 

Finally,  the  Board  feel  that,  in  the  present  state  of  our 
knowledge,  sweeping  laws  for  the  general  apd  immediate 
purification  of  all  our  streams  would  be  hardly  justifiable, 
and  that  they  are  not  called  for  by  the  present  condition  of 
oar  rivers. 

They  hope  to  continue  their  investigations  during  the  pres- 
ent year,  for  which  no  special  appropriation  will  be  required. 

Sanitary  Hints. 

By  Henrt  L  Bovditch,  H.  D.,  Chairman  of  the  Board. 

The  writer  contributes  several  interesting  lessons  from  his 
own  experience,  with  the  remark  which  the  Board  desire  to 
emphasize  **  that  it  is  expedient  to  keep  practical  questions 
of  sanitary  law  and  work  constantly  before  the  people."  The 
importance,  and  even  the  necessity,  of  better  attention  to 
hygienic  requirements,  if  we  would  have  health,  are  brought 
forward  in  this  paper,  and  we  hope  that  the  suggestions 
offered  will  receive  careful  consideration  from  the  community. 

Defects  in  House  Dbainage,  and  Their  Remedies. 

By  Edwakd  8.  Phuabick,  0.  B.*  of  Brookllne. 

The  large  experience  of  the  writer  in  the  construction  and 
arrangement  of  dwellings  has  enabled  him  to  give  practical 
results  in  regard  to  matters  which  are  too  much  neglected  in 
many  of  our  houses.  It  is  an  interesting  fact  that  the  inves- 
tigations carried  on  during  the  past  year  by  so  many  observ- 
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ersy  acting  independently  of  each  other,  have  led  them  to  the 
same  conclusion ;  namely,  that  for  our  climate  and  our  people, 
at  least,  there  is  absolutely  nothing  which  can  take  the  place 
of  well-ordered  water-closets.  The  writer  places  before  us 
many  instances  of  almost  criminal  carelessness  in  the  con- 
struction of  houses,  and  shows  the  importance  of  licensing 
plumbers  and  builders,  and  the  necessity  of  having  their  work 
inspected  by  some  competent  officer  before  it  shall  be  covered 
up  or  allowed  to  be  used. 

Report  of  an  Outbreak  op  Intestinal  Disorder  Attrib- 
utable TO  THE  Contamination  of  Drinking-water  Br 
Impure  Ice. 

By  Abthur  H.  Nichols,  IC.  D.,  of  Boflton. 

The  careful  analysis  by  which  all  other  sources  of  disease 
are  excluded  in  this  case,  and  the  rarity,  if  not  the  unique 
character,  of  the  outbreak,  render  this  paper  a  valuable  con- 
tribution to  sanitary  literature.  Impure  ice  has  already  been 
suspected  of  at  least  serving  to  aggravate  disease;  it  is 
thought  that  this  is  the  first  direct  proof  that  serious  illness 
has  been  caused  by  it. 

The  Registration  of  Prevalent  Diseases. 

By  Faank  W.  Dbapeb,  M.  D.,  of  Boston. 

This  paper  embodies  a  summary  of  weekly  tabulations  of 
prevalent  diseases,  reports  of  which  were  collected  through- 
out the  year  by  the  writer  under  the  authority  of  the  Board. 
The  experiment  has  been  carried  out  ably  and  faithfully,  and 
has  been  of  great  interest  and  value.  It  has  not  been  pos- 
sible to  reach  statistical  accuracy,  nor  is  that  to  be  expected 
until  physicians  generally  can  be  induced  to  record  faithfully 
and  truly  all  their  cases,  sending  their  reports  to  some  central 
office  for  condensation. 

The  results  which  have  been  obtained  by  the  writer  lead  us 
to  hope  that  a  complete  system  of  registration  may  finally 
grow  out  of  his  work.  During  the  past  year,  weekly  reports 
have  been  received  from  nearlj'^  one-third  of  the  cities  and 
towns  in  the  State.  The  knowledge  of  the  appearance  of 
epidemics  which  even  this  imperfect  registration  has  given  us 
has  been  very  interesting  and  suggestive.     It  is  hoped  that  a 
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larger  corps  of  observers  may  be  enlisted  in  the  work,  and 
that  the  Board  will  be  able  to  carry  on  and  extend  a  system 
from  which  admirable  results  may  be  expected.  To  do  this 
thoroughly,  we  shall  need  an  enlarged  annual  appropriation ; 
bat  the  importance  to  the  community  of  having  the  knowledge 
which  would  be  got  in  this  way,  will  fully  repay  the  small  sum 
which  will  be  required.  Registration  of  disease  to  supple- 
ment the  incomplete  information  got  from  death-rates,  is 
deemed  of  vast  importance  in  all  countries,  and  this  paper  is 
the  first  practical  contribution  to  the  subject. 

We  desire  to  express  our  cordial  thanks  to  the  physicians 
throoghout  the  State,  to  whose  hearty  cooperation  in  the 
work  we  are  so  much  indebted. 

The  Mortality  of  Boston  in  1875. 

By  Bdwa&d  H.  Bradford,  M.  D.,  of  Boston. 

Dr.  Bradford  has  used  the  same  divisions  in  the  city  which 
were  made  by  the  late  Dr.  Derby,  five  years  ago.  The  sta- 
tistics this  year  are  not  so  complete  in  the  regard  to  the  mor- 
tality among  children  as  those  given  in  1870.  The  density 
of  the  population,  an  important  element  in  the  causation  of 
disease,  is  given  by  the  writer ;  and  he  has  carefully  pointed 
oat  those  parts  of  our  city  in  which  the  mortality  has  been 
excessive.  Some  suggestions  are  given,  too,  as  to  probable 
causes,  of  which  bad  drainage  is  one  of  the  most  potent. 

In  many  cases,  the  results  obtained  this  year  are  the  same 
as  were  shown  by  Dr.  Draper's  tables  in  1870.  The  low, 
incompletely  drained  parts  of  the  city  will  be  seen  to  have 
the  highest  mortality,  other  things  being  equal,  from  the  pre- 
ventable diseases. 

It  is  very  desirable  that  similar  investigations  should  be 
carried  out  by  local  boards  throughout  the  State,  inasmuch  as 
they  furnish  the  most  valuable  bases  for  locating  and  deter- 
mining the  causes  of  disease. 

The  Subfaoe  Drainage  of  the  Metropolitan  District. 

By  GBARX.B8  W.  FOLflOM,  C.  E.,  of  Oambridge. 

The  writer  has  given  a  brief  sketch  of  the  most  important 
of  the  low-lying  districts  in  and  near  Boston,  which  are  also 
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shown  in  some  detail  in  the  accompanying  map.  Probably 
one  of  the  most  powerful  factors  influencing  the  health  of  the 
community  throughout  the  State,  extreme  poverty  excepted, 
is  the  condition  of  the  soil  upon  which  their  houses  stand. 
The  subject  is  a  suggestive  one,  and  merits  thoughtful  con- 
sideration. 

Health  of  Towns. 

We  desire  to  express  our  thanks  to  our  correspondents  in 
different  parts  of  the  State  for  the  very  full  and  valuable 
information  which  they  have  sent  to  us  with  regard  to  the 
prevalence  of  disease  during  the  past  year. 

In  the  majority  of  the  cities  and  towns,  there  are  no  per- 
manent boards  of  health,  the  selectmen  or  a  committee  of  the 
local  government  usually  serving  as  such.  Many  of  our  cor- 
respondents point  out  the  evil  of  this  condition  of  things  in 
incomplete  and  inaccurate  registration  of  causes  of  death,  in 
insufficient  attention  to  measures  tending  to  the  prevention  of 
disease,  and  in  general  neglect  of  the  vital  questions  of  sewer- 
age and  drainage.  They  have  attributed  a  large  amount  of 
preventable  disease  to  causes  which  admit  of  being  readily 
removed,  and  especially  to  want  of  attention  to  the  speedy 
and  complete  removal  of  filth. 

Many  facts  and  suggestions  are  given  as  to  the  predis- 
posing causes  of  diphtheria,  its  prevalence,  etc.  In  our 
State,  at  least,  this  disease,  as  well  as  typhoid  fever,  is  very 
often  found  associated  with  bad  drainage,  and  has  thus  far 
been  of  greatest  severity  in  rural  districts  where  there  are  no 
sewers  and  no  proper  draining  of  the  soil. 

We  thank  the  registrars  of  the  cities  for  their  politeness  in 
furnishing  the  statistics  which  have  enabled  us  to  prepare  our 
weekly  reports  of  mortality. 

During  the  months  of  July,  August  and  September,  Dr. 
W.  L.  Richardson  filled  the  office  of  Secretary  j>ro  te7npore. 
Upon  his  retirement,  the  following  vote  was  unanimously 
passed : — 

Resolved,  That  the  thanks  of  the  Board  be  presented  to  Dr.  W.  L.  Richard- 
sou  for  his  faithful,  able  and  efflcieut  discharge  of  the  duties  of  the  office  of 
Secretary  pro  tempore  during  the  absence  of  the  Secretary. 
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At  the  last  session  of  the  legislature ,  the  sum  of  $500  was 
appropriated  for  the  purchase  of  books,  maps,  journals,  etc., 
for  the  library  of  the  Board.  It  has  been  our  aim  to  procure 
only  such  material  as  cannot  readily  be  found  in  other 
libraries,  and  it  has  not  been  necessary  to  use  any  of  the 
money  appropriated  for  this  special  purpose. 

As  the  metric  system  of  measures  is  used  in  parts  of  the 
Report,  and  is  likely  to  come  into  general  use  at  no  very  dis- 
tant day,  a  table  of  equivalent  values  is  given. 

All  of  which  is  respectfully  submitted. 

HENRY  I.  BOWDITCH. 
RICHARD  FROTHINGHAM. 
JOHN  C.  HOADLEY. 
DAVID  L.  WEBSTER. 
THOMAS  B.  NEWHALL. 
ROBERT  T.  DAVIS. 
CHARLES  F.  FOLSOM. 
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THE  METRIC  SYSTEM  * 


Weight. 


1  kilogram    =  1,000 

1  hectogram  =  100 

1  decagram   =:  10 

1  gram  =        1 

1  decigram    =        0.1 

1  centigram  =7        0.01 

1  milligram  =       0.001  gram. 


grams. 

grams. 

grams. 

gram. 

g^m. 

gram. 


[  2.6795  pounds  Troy.] 
[  3.2154  ounces.] 
[  0.3215  ounce.] 
[15.4339  grains.] 


1  kilogram  is  equal  to  a  weight  represented  by  one  liter  of 
water,  at  4P  C.t 


Length. 


1  kilometer 

1  hectometer 

1  decameter 

1  meter 

1  decimeter 

1  centimeter 

1  millimeter  =        0.001  meter. 


1,000 

100 

10 

1 

0.1 
0.01 


meters. 

meters. 

meters. 

meter. 

meter. 

meter. 


[  0.6214  mile.] 
[19.8830  rods.] 
[32.8070  feet.] 
[  3.2807  feet.] 
[  3.9368  inches.] 


Capacitt. 

1  cubic  meter  =  1,000         liters.    [35.3104    cubic  feet.] 

1  cubic  decimeter  =  1  liter.  [61.016  cubic  inchc 
1  cubic  centimeter  =  0.001  liter.  [  0.06102  cubic  inch. 
1  liter  =  1.761  imperial  pints  =  2.113  pints,  wine  measure. 

The  st^re,  the  unit  of  solid  measure,  contains  one  bectolil 

gals.,  or  1.308  cubic  yards]. 
The  are,  the  unit  of  surface,  contains  a  hundred  square  mc 

square  yards]. 


1  inch 

Ifoot 

1  quart,  wine  measure, 

1  pound  Troy 

1  ounce  Troy 

1  acre 


2.5       centimeters  (nearly). 
3.048   decimeters. 
0.946   liter. 
0.373   kilogram. 
31.104   grams. 
0.4046  hectare. 


*  Many  of  the  names  in  the  French  system  (like  our  '*  dime '') 
practical  use ;  «.  g,f  hectometer,  decagram,  etc. 

t  In  the  centigrade  scale  0  (32^  -f  ^0  ^^  ^^®  freezing-point ;  1( 
-f  F.)  is  the  boiling-point.    Fire  degrees  C.  correspond  to  nine  di 
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EXPENSES  OP  THE  BOAHD. 


BXGULAB  ApPROPRXATIOK. 

Books, |390  04 

Coding, 81  45 

lUpt, 36  00 

FboCographs  of  Hoepitals, 9  50 

OAee  Farnitnre, 40  50 

Menenger, 31  95 

Cairiage-hire, 103  50 

TtaT«UiDg  Expenses, 109  81 

Ckriesl  Services  (T.  H.  Hay), 153  00 

"           **       on  Consumption  in  Massaohosetts,                     .  461  72 

«           •<       Indexing  Report, 22  00 

**           "       on  Infant  MortaUty, 136  70 

PMtage  and  Stotionery, 1,074  47 

Printing  and  Stationery, 294  37 

Drawings  of  Maps,  Plans,  etc 40  50 

Pole-axe  and  Schlacht-Maske  for  Abattoir, 27  45 

Expreai, 129  86 

Telegrams, 4  94 

£.  Dewson,  drawing  Plans  of  Abattoiri 75  00 

A  C.  Martin,      "           "                "        (1873),        ....  125  00 

laden  Prince,  Services  on  Sixth  Report, 133  99 

Prefeasor  W.  R.  Nichols,  Chemical  Analyses, 129  40 

F.  W.  Draper,  Registration  of  Diseases  and  Report,      .        *        .  266  03 
For  Special  Investigations  and  Reports  (E.  H.  Bradford,  E.  G. 
Ostler,  C.  W.  Folsom,  G.  T.  Hongh,  £.  R.  Howe,  A.  H.  Johnson, 
F.  Nickerson,  A.  H.  Nichols,  F.  E.  Oliver,  E.  S.  Philbrick,  W. 

L.  Richardson), 1,020  00 

HiseeUaneons, 4  40 

(4,901  58 

Dednct  for  sale  of  shelves, 16  69 

$4,B84  89 
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Special  Appropriation. 

Inyestigationa  and  Report  (including  travelling  expenseB),  Jas. 

P.  Eirkwood  and  AssiBtants, 

W.  Ripley  Nichols,  Chemical  Analyses, 

Expenses  of  Secretary  in  Europe, 

W.  L.  Richardson,  Secretary  pro  tem., 

C.  W.  Folsom,  Surveys  and  Report,      ^ 

F.  Winsor,  Report  and  Expenses,  ^ 

W.  R.  Nichols,  Analyses  of  Water,  V 

Express,      .       .       .       .       .J 

Drawings  of  Maps  and  Plans, 

Travelling  Expenses  of  the  Secretary, 

Clerical  Services,        .       .    * 


A  SPECIAL  EEPORT 


ON 


I.  THE  POLLUTION  OF  RIVERS;  AN.  EXAMINATION  OF  THE 
WATEB-BASINS  OF  THE  BLACK8T0NE,  CHARLES,  TAUN- 
TON, NEPONSET,  AND  CHICOPEE  RIVERS  ;  WITH  GENERAL 
OBSERVATIONS  ON  WATER-SUPPLIES  AND  SEWERAGE. 
By  Jamxs  p.  Kirkwood,  C.  E.,  of  Brooklyn,  N.  Y. 

WITH  AN  APPENDIX*  GIVINCh 

CHEMICAL  ANALYSES.  By  W.  Ripley  Nichous,  Profeeaor  of 
General  Chemiatry  in  the  Massachusetts  Institute  of  Technology, 
Boston. 

n  THE  WATER-SUPPLY,  DRAINAGE  AND  SEWERAGE  OF  THE 
STATE,  FROM  THE  SANITARY  POINT  OF  VIEW.  By  Frkd- 
EBiCK  WiNSOR,  M.  D.,  of  Winchester. 

UL   THE   DISPOSAL    OF   SEWAGE.    By  Charles  F.  Folsom,  M.  D., 
Secretary  of  the  Board. 

TV.    SUMBiART  AND  RECOMMENDATIONS. 


RIYERS  POLLUTION. 


lb  the  StaU  Board  ofHeaUh  of  MassachuseUs. 

Gentlemen  : — ^The  undersigned  has  the  honor  to  submit 
the  following  statement,  growing  out  of  the  duties  which 
were  assigned  to  him,  on  the  question  of  the  pollution  of  the 
rivers  of  the  State. 

JAMES  P.  KIRKWOOD, 

Civil  Engineer. 

Bbooklth,  14th  December,  1875. 


PaBT  L  —  PRELIMINABr. 

The  law  requiring  the  special  information,  and,  incidentally, 
the  examinations  to  be  noticed  in  this  Report,  reads  as  fol- 
lows : — 

Am  Act  to  pnrride  for  an  inyefltigatlon  of  the  qnestion  of  the  nse  of  Rnnning  Streams 
as  Common  Sewers  in  its  relation  to  the  Pnblic  Health. 

Bt  a  madedbjfth^  Senate  and  House  of  RtprtHniativet  in  QmnrtU  Court  aasemhledf 
oatf  2y  ths  authority  of  the  iame,  asfottotoi  ;— 

Sect.  1.  The  State  Board  of  Health  shall  investigate,  by  them- 
selres  or  by  agents  employed  by  them,  the  subject  of  the  correct 
method  of  drainage  and  sewerage  of  the  cities  and  towns  of  the 
Commonwealth,  especially  with  regard  to  the  poUation  of  rivers, 
estuaries  and  ponds  by  such  drainage  or  sewerage ;  and  to  devise 
and  report  a  system  or  method  by  which  said  cities  or  towns  may 
be  properly  drained,  and  said  rivers,  estuaries  and  ponds  may  be 
protected  against  pollution,  so  far  as  possible,  with  the  view  of  the 
preservation  of  the  health  of  the  inhabitants  of  this  Commonwealth, 
and  the  securing  to  the  several  cities  and  towns  thereof  a  proper 
system  of  drainage  and  sewerage  without  injury  to  the  rights  and 
health  of  others ;  also,  to  report  how  far  said  sewage  may  be  utilized 
and  disposed  of. 
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Sect.  2.  Said  State  Board  of  Health,  or  agents  employed  by 
them,  may  enter  upon  and  make  surveys  of  lands,  so  far  as  may  be 
requured,  and  without  unnecessary  injury  thereto,  and  said  Board 
may  employ  such  assistants,  with  the  consent  of  the  governor,  as 
from  time  to  time  may  be  expedient.  They  shall  report  to  the  next 
general  court,  not  later  than  the  first  day  of  February,  eighteen 
hundred  and  seventy-six. 

Sect.  8.  The  compensation  of  the  members  of  said  State  Board 
of  Health,  or  agents  employed  by  them,  for  services  under  this  Act, 
shall  be  fixed  by  the  governor  and  council,  which,  with  the  expenses 
incurred  by  them,  to  be  approved  by  the  same  authority,  shall  be 
paid  by  the  treasurer  of  the  Commonwealth,  on  the  warrant  of  the 
governor. 

Sect.  4.    This  act  shall  take  effect  upon  its  passage. 

The  above  Order  has  in  view  two  important  means  towards 
the  security  and  improvement  of  the  general  health,  one  of 
which,  sewerage  or  drainage,  has  long  been  pretty  well  under- 
stood, and  to  some  extent  acted  upon ;  and  the  other,  the 
maintenance  of  the  purity  of  our  running  streams,  has  been 
in  the  United  States  as  generally  neglected. 

Throwing  together  the  sentences  of  the  law  which  refers  to 
sewerage,  it  requires  the  Board  of  Health  ^*to  investigate  the 
subject  of  the  correct  method  of  drainage  and  sewerage  of  the 
cities  and  towns  of  the  Common  weal  th,'*  and  to  devise  and 
report  ^  how  far  said  sewage  may  be  utilized  and  disposed  of." 

In  regard  to  the  rivers  of  the  Commonwealth,  it  requires 
the  above  investigation  to  be  made  ^  especially  with  regard  to 
the  pollution  of  rivers,  estuaries  and  ponds  by  such  drainage 
or  sewerage,"  and  to  devise  a  system  by  which  "said  rivers, 
estuaries  and  ponds  may  be  protected  against  pollution,  so 
far  as  possible,  all  with  the  view  of  the  preservation  of  the 
health  of  the  inhabitants  of  this  Commonwealth,  and  the  secur- 
ing to  the  several  cities  and  towns  thereof  a  proper  system  of 
drainage  and  sewerage,  without  injury  to  the  rights  and 
health  of  others." 

In  previous  reports  of  this  Board,  particularly  the  fourth 
and  fifth  annual  reports,  the  general  questions  of  sewerage  of 
towns  and  pollution  of  rivers  have  been  very  thoroughly  dis- 
cussed. In  reviewing  the  same  questions  now,  some  repeti- 
tion will  be  unavoidable ;  but,  remembering  what  has  been 
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already  said,  and  that  the  literature  of  the  subject  is  now 
laige  and  accessible,  we  will  endeavor  to  condense  what 
may  require  to  be  said  again  to  meet  the  Act  already  quoted » 
and  to  further  the  objects  which  it  has  in  view. 

Without  attempting  to  keep  the  subjects  above  defined  sep- 
arate, where  they  may  naturally  come  together,  the  present 
condition  of  our  rivers  will  first  be  looked  at, — ^how  far  they 
are  polluted  now,  and  the  evils  which  that  pollution  entails, 
whether  under  ordinary  or  exceptional  circumstances.  To 
Uiis  end,  as  examples  of  the  polluting  exposure  to  which  the 
rivers  of  the  State  are  subject  now,  an  exposure  against 
which  there  is  practically  no  defence  through  the  common 
law,  five  of  the  river-valleys  of  the  State  have  been  examined, 
and  an  account  taken  in  each  case  of  all  the  points  where 
sewage  or  pollutions  of  any  kind  enter  the  river,  include 
ing  necessarily  all  factories,  the  refuse  fluids  of  which 
enter,  and  to  that  extent  degrade,  the  waters  of  the  several 
valleys.  The  fluid  waters  flowing  from  factories  of  all  kinds 
will  be  seen  to  be  the  chief  cause  of  pollution  in  the  valleys 
examined,  except  the  Blackstone ;  the  animal  sewage,  being 
as  yet  but*  rarely  concentrated,  is  not  so  palpable,  but  it  is 
greater,  probably,  in  the  aggregate  than  can  be  made  to 
appear  in  the  statistics. 

The  sketches  of  the  valleys  attached  to  this  Report  will 
show  to  the  eye  their  extent  and  general  character,  with  the 
positions  of  the  objectionable  elements  .referred  to.  The 
statistics  will  be  summarized  presently;  but,  although  the 
mere  statement  of  some  of  them  will  sufficiently  oflfend  the 
cleanly  instincts  of  most  persons,  there  are  others  who  will 
reasonably  want  to  know  whether  the  delivery  of  a  certain 
amount  of  such  polluting  fluids  or  matters  into  a  river-course 
necessarily  renders  that  water  unfit  for  domestic  use,  and 
injurious  to  health.  The  facts  affecting  this  view  of  the  case, 
to  whicheyer  side  they  lean,  should  be  fairly  presented. 

It  may  suffice  to  refer  to  the  Thames  and  the  Lea,  at  Lon- 
don, as  exhibiting  both  the  apparent  insensibility  of  the 
human  stomach  to  waters  exposed  to  a  considerable  measure 
of  impurities,  as  well  as  its  fearful  sensitiveness  under  the  use 
of  the  same  waters  (polluted,  some  would  say,  but  lightly  by 
sewage)  during  the  preyalence  of  an  epidemic. 
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It  cannot  be  said  that  all  riyers  receiving  sewage  in 
degree  are  unfit  for  use ;  for,  of  the  rivers  from  which  w 
is  freely  drawn  for  human  use,  there  are  very  few  that 
not  exposed  to  pollutions  of  one  kind  and  another,  ever 
to  their  sources.  There  is  no  such  thing  as  pure  water,  < 
at  the  sources,  nor  anywhere  except  in  a  laboratory.  ] 
water,  therefore,  or  good  water,  in  ordinary  parlance 
understood  by  the  engineer  to  mean  a  palatable,  wholes 
water,  not  insipid  like  rain-water,  and  not  open  to  the  re 
tion  of  that  class  of  impurities  which  endanger  the  indivi 
health.  Palatable  water  will  always  have  some  foreign  ii 
dient  in  it,  which  is  not  necessarily  unwholesome ;  when 
lution,  therefore,  is  spoken  of  in  connection  with  rivei 
refers  to  those  kinds  of  impurities  which,  when  known,  si 
make  the  water  repulsive  for  human  use.  That  it  doei 
always  do  so  is  the  efiect  of  custom,  which  gets  men  ha 
ated  to  almost  any  evil  which  is  ever  present,  especially  ^ 
it  cannot  by  an  effort  of  will  be  promptly  remedied.  It 
case,  too,  the  evil  is  but  rarely  present  to  the  senses  a1 
point  where  the  water  is  used;  it  is  only  known  by  con 
report. 

The  Second  English  Rivers  Pollution  Commission  giv 
following  as  '^the  chief  characteristics  of  unpolluted  w 
It  is  tasteless  and  inodorous,  possesses  a  neutral  or  h 
alkaline  reaction,  rarely  contains  in  100,000  pounds 
than  one-half  pound  of  carbon  and  one-tenth  pouii 
nitrogen  in  the  form  of  organic  matter,  and  is  incapal 
putrefaction,  even  when  kept  for  some  time  in  close  v< 
at  a  summer  tempera ture.'* 

In  our  own  country,  we  have  the  water-supply  of  Phi! 
phia  to  point  to,  taken  from  the  Delaware  and  the  Schu^ 
both  at  places  where  the  water  has  been  much  exposed  t< 
lution;  and  we  have  the  water-supply  of  Cincinnati, 
from  the  Ohio  River  at  a  point  very  near  to  the  larges 
worst  sewer  of  the  city.  In  Philadelphia,  at  leasl 
effective  pollution  is  probably  greater  than  on  the  Th 
because  the  water  is  taken  from  the  streams  at  points  i 
to  the  polluting  deliveries  than  on  the  Thames  ;  though 
deliveries  may  be  much  less  in  volume  when  comparec 
the  general  volumes  of  the  streams  which  receive  them. 
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On  the  Schuylkill,  the  aggregate  of  polluting  fluids  enter- 
ing the  river  above  Philadelphia  is  represented  to  be  greater 
than  on  the  Thames  above  London,  comparing  equal  volumes 
of  their  waters. 

We  are  presented  with  the  same  anomaly  here  that  occurs 
when  we  compare  the  annual  death-rate  of  London  under  the 
exposed  waters  of  the  Thames  and  Lea  with  the  death-rates 
of  other  cities  that  are  supplied  with  water  purer  in  every 
way. 

The  latest  statistics  within  our  reach  give  the  annual  rate 
of  mortality  for  New  York  as  twenty-nine  per  thousand  of  the 
population,  taking  the  average  of  the  four  years  1870,  '71, 
72,  '73.  The  average  of  the  same  four  years  for  Philadelphia 
gives  twenty-three  per  thousand.  But  the  Croton  waters 
which  supply  New  York  are  not  exposed,  except  in  a  very 
small  way,  to  any  of  the  impurities  which  so  markedly  mix 
with  the  waters  of  the  Schuylkill  and  the  Delaware. 

The  populations  of  these  two  cities  are  somewhat  diflerent 
in  general  character.  New  York  includes  more  of  a  foreign 
and  a  floating  population,  and  is  in  some  of  the  wards  very 
densely  occupied.  A  large  part  of  its  working  population 
leave  the  city  at  night,  however,  and  find  cheap  homes  in 
New  Jersey  and  Long  Island,  whereas  the  working  popula- 
tion of  Philadelphia  remain  within  the  city  lines.* 

The  reports  of  the  Board  of  Health  of  New  York  give  the 
following  as  the  annual  death-rates  per  thousand,  for  1871  and 

*  By  tbe  ceoBiii  of  1870,  we  have  the  foUowIng  statistics  :— 
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942,292 
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23,209 
6,626 


64,944 
112,266 
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Tbe  ATerage  density  of  popniation  is  considerably  less  in  New  York  than  in  Lon- 
don, which  has  an  area  of  117  square  miles,  and  had  by  the  last  census  (1871)  a  popu- 
lation of  27,793  to  tbe  square  mile.  The  average  density  of  popniation  in  liTcrpool 
Is  eren  twice  as  great  as  it  is  In  London.  Philadelphia  has  lately  annexed  a  large 
area  of  oonntry  which  is  very  sparsely  settled. 
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1872  in  the  British  cities  named.     I  am  not  able  yet  to 
the  returns  for  1873  and  1874 :— 


1S71. 

lS7t. 

1871. 

Liverpool, . 

.       35.1 

27.1 

Edinburgh, 

.       26.9 

Leicester,  . 

.       26.8 

26.8 

Glasgow,  . 

.       32.9 

Manchester, 

.       28.6 

31.2 

Dublin, 

.       26.2 

All  of  these  English  cities  derive  their  water  from  groi 
which  are  free  from  the  polluting  influences  to  which 
Eiver  Thames  is  exposed »  and  yet  the  death-rate  of  Loi 
is  somewhat  below  that  of  any  of  these  cities,  being  24.7 
1871,  and  21.4  for  1872.  This  kind  of  comparison  is  n€ 
sarily  imperfect,  because  in  the  manufacturing  cities 
population  is  more  concentrated  than  in  London,  and 
amount  of  deprivation  and  exposure  leading  to  sickness 
suffering  probably  much  greater.  The  sewerage,  too 
most  of  these  places  is  still  imperfect  as  compared  with  ] 
don.  Still,  under  ordinary  circumstances,  it  would  seei 
be  plain  that  a  considerable  measure  of  impurity  may 
into  river-waters  without  sensibly  affecting  the  health  of 
communities  living  on  them  and  using  them,  under  ordii 
circumstances,  provided  that  the  water  is  drawn  from  p( 
five  to  ten  miles  distant  from  where  the  poison  enters 
stream.  The  London  water  companies  take  their  wi 
from  the  river  at  Hampton  and  Kingston ;  the  sewage 
Windsor  and  Eton  enter  the  river  some  fifteen  miles  or  i 
above  these  points ;  and,  although  the  banks  of  the  stn 
particularly  in  the  eddies,  are  said  to  show  marks  of 
impurities  which  it  has  received  above,  its  presence  at  Hf 
ton,  where  the  water  is  taken  for  the  city,  cannot  be  sen? 
distinguished,  or  proven  to  have  communicated  to  the  m 
any  dangerous  qualities,  under  ordinary  circumstances, 
this  condition  of  things  (as  now  understood),  we  arc 
debted  to  the  fact  of  the  volume  of  sewage  being  very  s 
compared  with  the  volume  of  water  in  the  river ;  the  se^ 
must  be  so  largely  diluted  as  to  have  become  almost  an  i 
preciable  quantity.  To  secure  this  dilution,  it  is  ob> 
that,  if  the  river  be  a  quiet,  slow-flowing  stream,  it  n 
take  ten  to  twenty  miles  to  produce  the  required  mixing  ; 
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if  fast-ranningy  or  pouring  over  dams  and  falls  of  water,  a 
much  less  distance  would  have  the  same  effect.  If  we  dilute 
urine  with  a  sufficient  quantity  of  clean  water  and  mix  it  thor- 
oughly, no  chemist  could  detect  the  impurity ;  nor  could  it  be 
shown  to  be  dangerous  in  any  sense,  however  disgusting  the 
knowledge  would  be  that  it  was  there. 

A  larger  measure  than  this,  including  trade  impurities, 
probably  exists  in  the  Thames  water  now  at  the  points  where 
it  is  used;  for  at  this  date  (1875)  we  are  informed  that 
Oxford,  Beading,  Abingdon  and  Windsor  still  pass  their 
sewage  into  the  river,  although  they  have  commenced  sewage 
works  whicb  will  in  time  more  or  less  remedy  the  evil. 

It  was  long  thought  that  sewage  was  destroyed  by  running 
water,  but  now  it  is  believed  by  chemists  to  be  all  but  inde- 
structible there,  and  to  be  rendered  insensible,  as  already 
said,  and  inert,  only  by  being  mixed  largely, — thoroughly 
diluted,  in  other  words,  with  at  least  one  hundred  times  its 
Tolame  of  good  water.  Sewage  distributed  over  land  is 
appropriated  like  manure  by  the  vegetation  which  it  finds 
there,  but,  passed  into  running  water,  it  finds  little  or  nothing 
there  requiring  its  aid.  In  the  one  case,  it  is  where  it  is 
needed ;  in  the  other  case,  where  no  profitable  use  can  be 
made  of  it.  In  the  still,  clear  water  of  shallow  ponds, 
T^tation  will  often  be  profuse,  protecting  the  water  by  such 
laige  floating  leaves  as  those  of  the  pond-lily  from  the  hot 
rays  of  the  summer  sun ;  and  in  the  clear  pools  of  sluggish 
but  pure  streams,  the  vegetation  along  the  banks  will  often 
be  considerable ;  but  in  running  water  there  is  but  little  vege- 
taUon, — none,  it  may  be  said,  if  the  water  is  turbid  or  foul. 
In  running  water,  therefore,  such  as  mostly  prevails  in  the 
rivers  of  the  State,  the  sewage  flows  on  with  but  little  absorp- 
tion from  the  very  few  plants  it  meets. 

It  is  not  to  be  forgotten  that  the  Thames  water  is  very 
sensibly  improved  by  the  process  of  filtration  to  which  it  is 
subjected  before  being  delivered  to  the  city.  This  filtration 
does  not  merely  remove  the  sediment  which  may  be  in  sus- 
pension, but  it  removes  a  large  portion  of  the  organic  matter 
(forty-seven  per  cent..  Dr.  Frankland  says)  which  finds  place 
in  the  natural  waters  of  the  river.  In  the  comparison  made 
above  with  other  cities,  it  is  to  be  noted  that  the  waters  of 
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Manchester  and  Glasgow  are  not  filtered  ;  the  waters,  h 
ever,  of  Leicester,  Liverpool  and  Dublin  are  filtered,  ai 
portion  of  the  Edinburgh  supply. 

In  large  cities,  any  measure  of  uncleanness  and  impi 
will  be  submitted  to  by  the  poor  and  the  helpless ;  and  i 
those  who  are  better  off  are  roused  in  their  own  interest, 
for  their  own  protection,  to  remedy  this  tendency,  the 
taints  engendered  by  the  indifference  to  cleanliness  t 
accompanies  extreme  poverty,  as  well  as  the  inaction  ^ 
belongs  to  it,  will  contaminate  and  render  supine  the 
and,  as  in  many  European  cities,  both  classes  will  have  i 
their  noses,  it  might  almost  be  said,  a  condition  of  thing: 
could  never  long  be  tolerated  here. 

If  we  look  again  to  the  Thames,  the  lessons  from  whi< 
very  marked,  we  are  reminded  that  the  very  impure 
delivered  to  the  city  before  1849  was  borne  with  unt 
cholera  appeared,  and  the  fearful  exaggeration  of  its  n 
within  the  city  was  traced  prominently,  if  it  cannot  I 
entirely,  to  the  character  of  the  water  used.  How  muc 
chief  is  done  by  the  measure  of  sewage-impurities  W' 
drunk  now  with  the  waters  of  the  London  supply  a 
Philadelphia  and  Cincinnati  supplies,  cannot  be  kno 
slow  and  insidious  may  be  its  effects  on  the  constitutio 
no  epidemic  is  present  to  bring  the  poison  into  daylig] 

To  understand  fully  the  risk  which  follows  the  con 
tion  by  sewage,  especially  of  potable  waters,  it  will  b< 
sary  to  review  the  cholera  epidemics  of  1849  and  ! 
London. 

We  are  not  able  to  make  the  kind  of  comparis 
would  enable  us  to  understand  the  benefit  to  the  hea 
city  population  consequent  on  the  use  of  entirely  un 
water,  as  contrasted  with  the  effect  produced  by  th< 
polluted  water  on  the  health  of  another  population  i 
situated.  Such  cases,  in  all  respects  similars  do  nc 
but,  from  the  water-history  of  London,  the  effect 
different  measures  or  degrees  of  polluted  water  can  c 
traced.  The  cholera  epidemics  of  1849,  1854  and  1 
very  distinct  lessons  in  this  respect,  and  their  Iiis 
far  as  they  are  connected  with  the  water-supply,  w 
fore  be  briefly  traced. 


k. 
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The  metropolis  of  Loudon  is  supplied  with  water  by  eight 
companies,  five  of  which  take  their  water  from  the  Thames, 
two  from  the  river  Lea,  a  tributary  of  the  Thames,  and  one 
(the  Kent)  from  artesian  wells  in  the  chalk. 

Daring  the  cholera- epidemic  of  1848-9,  all  the  companies 
delivered  their  water  to  the  city  without  filtration,  the  Thames 
companies  taking  from  the  Thames  on  tide-water,  which  was 
at  that  time  subject  to  the  entire  sewage-impurities  of  the 
city,  as  well  as  of  all  places  above  it  on  the  banks  of  the 
Thames,  or  of  the  Lea,  which  found  it  convenient  to  pour 
their  sewage  into  these  rivers  or  their  branches.  The  epi- 
demic of  1848—9  left  the  conviction — without,  it  may  be  said, 
absolute  proof — that  its  severity  was  more  or  less  due  to  the 
imparity  of  the  water-snpply,  and  a  law  was  passed,  in  con- 
aeqaence,  requiring  all  the  Thames  water  companies  to  take 
their  supplies  from  a  point  above  tide-water  and  above  Lon- 
don, and  to  have  the  water  su£Eiciently  filtered  before  deliver- 
ing it  to  the  city.  A  certain  period  of  time  was  given  the 
companies  to  make  this  change  and  to  construct  the  proper 
filtering  works.  The  cholera  visitation  of  1853-4  found  cer- 
tain portions  of  the  city  supplied  with  filtered  water  taken 
from  the  Thames  above  the  city  and  above  the  influence  of 
the  tidal  flow,  and  certain  portions  still  supplied  as  before ; 
some  of  the  water-companies  having  managed  in  the  interim 
to  change  their  point  of  in-take  to  a  position  up  the  river, 
beyond  the  influence  of  the  sewage  of  the  city,  having  made 
provision  at  the  same  time  for  the  settling  and  filtering  of  the 
water ;  while  others  of  the  companies  had  not  yet  efi*ected  the 
required  change  of  location,  nor  completed  the  necessary 
filtering  works. 

This  cholera  epidemic  of  1853-4  showed  very  distinctly 
that  in  those  parts  of  London  where  the  filtered  water  taken 
from  above  the  influence  of  the  sewage  of  the  city  was  used, 
the  epidemic  was  very  much  less  malignant  than  where  the 
more  impure  water  was  used,  taken  from  within  the  influence 
of  the  sewage  of  this  great  city.  The  General  Board  of 
Health  took  some  pains  to  gather  the  statistics  illustrative  of 
this  fact.  Mr.  J.  Simon,  F.  R.  S.,  in  his  report  to  the 
board,  made  in  May,  1856,  selects  the  two  water  companies 
for  comparison  which  were  supplying   the  same  class  of 
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houses  9  and  as  near  as  may  be  the  same  kind  of  popula 
the  pipes  of  the  two  companies  for  a  portion  of  their  dis 
being  laid  in  the  same  streets,  each  supplying  about  the 
proportions  of  the  houses  in  these  streets.  The  cue 
Lambeth,  was  delivering,  in  1853-4,  good  water,  spei 
comparatively,  from  the  Thames  at  Ditton ;  the  other 
South wark  &  Vauxhall,  delivering  bad  water  from  the  Tl 
at  Batteraea,  as  in  1848. 

**  Commonly,  in  attempting  such  inferences,  the  inqui 
baffled  by  difficulties  which  render  exact  conclusions  ii 
sible ;  for  populations  drinking  different  waters  will  oft 
living  in  different  circumstances  of  wealth,  comfort,  oc 
tion,  cleanliness,  soil,  climate." 

*^In  reference  to  the  comparison  which  had  to  be  ma 
is  especially  important  to  observe  that  the  tenantries  of 
two  great  companies  were  not  set  on  different  parts  < 
South  London  area,  each  isolated  from  the  other.  O 
contrary,  the  two  populations  were,  so  to  speak,  mu 
interfused.  Of  thirty-one  sub-districts  into  which  the 
space  is  divided,  only  eight  were  monopolized  by  a 
water  company ;  while  of  the  remaining  twenty-three, 
was  supplied  sometimes  in  equal  proportion  by  one  coi 
and  the  other." 

^'  In  the  24,854  houses  supplied  by  the  Lambeth  Coni 
comprising  a  population  of  about  166,906  persons, 
occurred  611  cholera  deaths,  being  at  the  rate  of  37  to 
10,000  living,  In  the  39,726  houses  supplied  by  the  i 
wark  &  Vauxhall  Company,  comprising  a  population  of 
268,171  pei^ons,  there  occurred  3,476  deaths,  being 
rate  of  130  to  every  10,000  living." 

**  The  population  drinking  dirty  water  accordingly  a] 
to  have  suffered  three  and  a  half  times  as  much  mo 
as  the  population  drinking  other  water." 

^  But  this  evidence  is  only  a  part  of  the  case ;  it  adi 
being  greatly  strengthened  by  a  second  group  of  facts 
the  statistical  tables  exhibit.  It  was  thought  proper 
bow  far  any  discoverable  influence  of  foul  water  had 
constant  to  both  occasions ;  and  this  comparison  is  of  si 
interest  for  our  purpose,  because  the  Lambeth  Con 
which  in  1854  gave  the  superior  water,  was  in  1848-! 
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veying  even  a  worse  supply  than  that  of  the  South wark  & 
Vfluxhall  Company." 

"It  has  already  appeared  that  the  tenantry  of  the  Lambeth 
Company  lost  by  the  epidemic  of  1853-4  611  persons.  By 
the  epidemic  of  1848—9,  in  the  same  houses  (or  rather  in  as 
many  of  them  as  then  existed) ,  the  deaths  were- 1,925."  '^The 
earlier  figures  showed  that  this  population  suffered  in  1853-4 
not  a  third  as  much  as  its  neighbors ;  the  present  figures  give 
the  further  fact  that  it  suffered  also  not  a  third  as  much  as  at 
the  time  of  its  unreformed  water-supply." 

**  Since  the  epidemic  of  1853-4,  the  Southwark  &  Vaux- 
hall  Company,  in  obedience  to  the  Metropolis  Water  Act, 
has  abandoned  its  former  very  objectionable  source  of  sup- 
ply, and  for  the  last  few  months  [May,  1856]  has  been  dis- 
tributing a  water  nearly  or  quite  identical  in  quality  with 
that  spoken  of  as  furnished  by  the  Lambeth  Company." 

"It  entirely  consists  with  the  facts  here  set  forth  to  main- 
tain that,  under  the  specific  influence  which  determines  an 
epidemic  period,  fecal ized  drinking-water  and  fecalized  air 
equally  may  breed  and  convey  the  poison,  and  that  this, 
whether  in  one  vehicle  or  the  other,  may  be  expected  to  pre- 
rail  most  forcibly  against  the  feeble  and  ill-nourished  parts  of 
a  population." 

It  may  be  added  that  the  evil  effects  of  much-polluted 
water  as  compared  with  water  but  little  polluted,  which 
become  so  palpable  and  distinct  in  a  time  of  epidemic,  cannot 
cease  to  exist  except  in  degree  when  no  epidemic  prevails. 
According  as  the  river-waters  are  cleansed  from  the  impuri- 
ties which  now  are  expected  to  hide  themselves  there,  the 
general  health  of  all  living  things  depending  on  them  and 
using  them,  whether  in  the  shape  of  drink  or  food,  must  be 
benefited. 

The  cholera  reappeared  in  London  in  1866,  June,  July  and 
August,  and  called  attention  again  to  the  character  of  the 
water-supply  by  the  '^explosion,"  as  it  was  called  (from  the 
sudden  and  fearful  increase  of  deaths),  in  that  district  of 
London  supplied  from  the  pipe-mains  of  the  East  London 
Water  Company. 

This  company  derived  its  water  from  the  River  Lea,  at  a 
pobt  above  Tottenham  Mills.     The  water  there  passes  into 
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large  open  settling  reservoirs.  Moving  slowly  through 
and  depositing  there  the  heavier  portion  of  any  impur 
suspension,  it  is  carried  by  an  open  canal  about  three  n 
length,  to  the  filter-beds  below  Lea  Bridge.  After  fil 
it  is  carried  by  a  four-foot  pipe,  two  miles  in  length, 
pumping  station  at  Old  Fqrd,  where  it  is  received  ii 
covered  reservoirs  in  communication  with  the  pumping  ( 
there.  It  is  to  be  noted  that  there  is  one  large  pumping 
at  Lea  Bridge  on  the  site  of  the  filter-beds.  At  0]< 
there  are  four  pumping  engines. 

**0f  the  total  mortality  from  cholera  in  this  visitil 
5,548  souls,  no  less  than  3,909  occurred  in  the  East  I) 
alone.**  The  population  in  this  case  will  be  a  better  ind 
of  the  condition  than  the  relative  area.  The  popula 
London  for  1866  was  3,037,991 ;  the  population  of  tl 
London  Districts  was  598,945,  leaving  2,439,045  for  1 
of  the  metropolis.  ^^No  relative  development  of  like 
tude,  suddenness  and  shortness  of  duration  has  occu 
previous  outbreaks  of  cholera  in  the  metropolis.''  Nor 
able  to  trace  the  great  excess  of  deaths  to  density  of  ] 
tion.  *^In  the  recent  outbreak,  as  in  previous  out 
there  was  no  relation  between  the  density  of  popula 
expressed  by  numbers  of  persons  per  acre  and  the  in 
of  prevalence  of  the  disease/'  « 

The  following  table  shows  the  weekly  deaths : — 


Cholera 

of  1866. 

Weekly  Deaths 

. 

Wbsx  EaDoro— 

In  the  East  Dis- 
trict    (fiee;M5 

population). 

In  the  rest  of  Lon- 
don   (3,490,046 
population). 

Wbbk  BKDnro— 

In  the  East  Dis- 
trict     (W6,94d 
population). 

July    7,    .       . 

U,    .       . 

21,    .       . 

28,    .       . 
Aug.    4,    . 

11.    .       . 

18,    .       . 

9 
20 
308 
818 
916 
673 
369 

6 
12 
38 
86 
138 
108 
86 

Aug.  26,  . 
Sept.    1,  , 

8,  .        . 

16,  . 

22,  . 

29,  . 

198 
122 
74 
77 
66 
66 

The  exaggeration  of  the  death-rate  over  the  grou 
plied  by  the  East  London  Water  Company  led  to  1 
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picion  that  the  water  must  be  in  fault.  At  Old  Ford,  beside 
the  two  covered  reseryoirs  receiving  the  filtered  water  from 
Lea  Bridge,  there  were  two  uncovered  reservoirs  full  of  iinfil- 
tered  water ;  that  water  being  likewise  decidedly  more  impure 
than  the  water  drawn  from  the  Lea  at  the  point  of  in-take  four 
miles  up  the  river.  The  water  in  these  uncovered  reservoirs 
was  drawn  in  part  directly  from  the  Lea  near  by,  by  soakage. 
*Tbe  river  at  this  part  of  its  course,  in  June  and  July,  1866, 
was  a  cesspool  as  well  as  a  canal,  for  it  then  received  the 
sewage  of  the  large  population  inhabiting  Old  Ford,  and 
the  greater  portion  of  Bromley  and  part  of  Mile-end."  One 
of  the  covered  reservoirs  had  a  connection  with  the  open  res- 
ervoirs, and  when  the  filtered  water  was  deficient,  the  unfiltered 
water  could  be  drawn  from  the  open  reservoir  to  meet  the 
requirements  of  the  pumps.  It  was  ascertained  that  some 
water  from  these  open  reservoirs  had  been  used,  and  to  this 
mixture  of  a  water,  which,  beside  being  unfiltered  was  in 
other  respects  much  less  clean,  with  the  ordinary  supply,  this 
exaggeration  of  the  cholera  in  this  district  was  ascribed.  The 
•mount  of  bad  water  used  seems  to  have  been  small,  and  yet 
the  effect  was  fearful.  Mr.  Radcliffe  believes  that  the  fecal 
discharges  from  some  cholera-patients  emptied  into  the  Lea 
there,  reached  and  afiected  the  waters  of  these  open  reservoirs. 

In  corroboration  of  the  belief  that  the  water  at  Old  Ford 
was  contaminated  in  this  way,  and  was  the  cause  of  the  explo- 
sioQ  of  disease,  the  water  delivered  by  the  pumping  engine  at 
Lea  Bridge,  drawing  its  water  directly  from  the  filter-beds,  did 
Dot  produce  this  cflTcct  over  the  ground  supplied  by  this  engine. 

The  mixture  of  impure  water  at  Old  Ford  had  occurred 
frequently  before  with  no  perceptible  effect  on  the  population 
supplied. '  It  was  only  on  the  occasion  of  an  epidemic  that  the 
additional  impurity  made  itself  understood.  Have  we  not 
reason  to  infer  again  that,  as  the  waters  furnished  to  London 
become  less  polluted  than  they  are  now,  the  general  salubrity 
of  the  place  will  markedly  improve,  and  the  visits  of  an  epi- 
demic become  less  and  less  severe  ? 

All  that  has  been  said  thus  far,  although  at  times  apparently 
contradictory,  may  be  epitomized  as  follows : — 

To  those  who  are  willing  to  risk  a  certain  measure  of  river- 
pollution,  and  who  would  disregard  the  warnings  of  epidemics. 
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the  London  supply  from  the  rivers  Thames  and  Lea,  ( 
referred  to  and  quoted  as  being  su£EicientIy  safe  for  all 
in  healthy  times,  and  under  careful  management  and 
tion,  notwithstanding  the  pollutions  to  which  these  st 
are  known  to  be  exposed. 

To  those  on  the  other  hand  who  would  not  expose  th 
lie  health  to  any  risk  that  can  be  avoided,  and  who  1 
that  the  g:  adual  emancipation  now  in  progress  of  the 
Thames  and  Lea  from  sewage  and  other  impurities  wi 
tainly  improve  the  health-rate  of  that  metropolis,  and 
it  measurably  from  those  exceptional  visitations  of  si< 
from  which  we  can  never  expect  to  be  wholly  exemj 
such,  it  is  believed  that  the  same  course,  as  far  as  prae 
should  be  pursued  with  regard  to  the  rivers  of  Massacl 
and  that  pollutions  of  all  kinds  should  be,  as  far  as  p 
prevented  hereafter  from  passing  into  them,  and  that  t 
pollutions  now  flowing  into  them  should  be  intercep 
deodorized  as  fai-  and  as  speedily  as  may  be  practica 
that  the  waters  may  be  gadually  restored,  and  held, 
amount  of  cleanliness  at  least,  which  will  admit  of  the 
used  as  fair  river  waters  are  used  in  the  arts  and  manuf 
in  which  fish  will  live  and  thrive,  and  which  animals 
refuse,  although  the  restoration  might  not  always  be  a 
to  make  the  water  safe  for  domestic  use. 

It  is  to  be  remembered  of  the  rivers  that  rise  wi 
State,  that  their  waters  are  small  in  volume  as  compa 
the  Thames  River.  They  have,  besides,  more  fall  p 
present  more  frequent  opportunities  for  water  po^ 
much  more  occupied  generally  by  mills  for  their 
of  water,  and  will  therefore  have  a  denser  manufactui 
Illation  on  their  banks.  The  refuse  from  the  various 
factories  may  be  expec'ed  speedily  to  render  these  i 
small  volume  in  summer)  unfit  for  use,  and  in  this  n 
below  the  standard  of  the  Thames  wa  er. 

Some  of  the  smaller  rivers  in  England,  as  the  ' 
and  the  '*Calder,"  have  run  this  course,  are  now  b 
manufacturing  pollution,  and  have  been  long  uiifi 
domestic  use. 
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Part  II.  —  Statistics,  Etc. 

TTe  present  now  in  tabular  form  the  general  statistics  of  the 
river-valleys  examined,  and  have  added  those  of  some  English 
riversy  as  far  as  they  can  be  ascertained,  for  comparison* 
(See  page  38.) 

From  this  tsible  it  will  be  perceived  that,  except  on  the 
Bkckstone  River,  there  is  but  little  concentrated  sewage. 
On  the  other  rivers  examined  this  season,  a  certain  amount 
of  sewage  reached  the  rivers  from  the  factory-operatives'  and 
from  other  houses  near  the  river-banks.  On  the  Blackstone, 
the  sewage  of  the  city  of  Worcester  is  added  to  this  factory- 
sewage.  The  fluid  refuse  from  the  factories,  therefore,  some 
of  it  very  poisonous,  produced  in  the  processes  of  cleansing 
and  preparing  the  manufactured  article,  whether  paper,  cot- 
ton clothy  woolen  cloth,  leather  or  otherwise, — this  refuse 
forms  the  chief  element  in  the  pollution  of  these  streams. 

The  following  brief  statement,  explanatory  of  the  kinds  of 
chemica!8  and  other  materials  used  in  the  many  processes  of 
the  different  manufacturing  works  referred  to,  will  enable 
the  reader  to  form  some  idea  of  the  objectionable  character 
of  the  fluid  refuse  resulting  from  them.  This  statement  has 
been  prepared  for  me  by  Mr.  L.  B.  Ward,  chiefly  from  Eng- 
lish reports,  with  some  references  to  present  diflferences  in 
our  own  practice : — 

Woolen  Manufacture. 

The  cloth-manufacture  includes  all  the  processes  to  which 
the  raw  material  is  subjected,  whatever  the  fabric  that  is 
made,  whether  fine  or  inferior  cloth,  flannels,  blankets,  or 
carpots.  The  wool  is  deprived  of  its  natural  grease  and  for- 
eign matters,  and  thereafter  dyed.  It  is  then  supplied  with 
oil  or  other  lubricant,  which  is  washed  out  of  it  after  it  has 
served  its  purpose  of  conferring  the  necessary  softness  and 
flexibility  for  spinning  and  weaving;  and  thereafter  it  is 
fulled  and  felted,  scoured  and  dried.  Some  of  these  steps  in 
the  manufacture  are  omitted  in  some  places  and  for  some 
purposes,  and  there  are  various  modes  of  conducting  them. 
(See  page  39.) 
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Estimates  of  the  Waste  Stuff  from  the  Manufacture  into  Cloth  of 

Thirty  Tons  of  Wool\67,200  lbs.). 


MAntauxa  UasD  ob  BsnucrsD  composdio  tbs  Bsfusb. 


EarncATS  No.  1. 


Tona. 


jjj^*®»  •  VremoTed  from  raw  wool,   ,       I 

Urine,    ........ 

OiU  in  carding, 

Glae 

Flgs^  dung,    ....... 

Pl^' blood, 

Unne  (second  ose), 

Soda 

Common  salt,       ...... 

Soap, 

Faller*s9-earih, 

DTestoffs,      ....... 

Alum,    ........ 


8 

4 

14 

2 

2 

2 

25 

1 

2 
2 

20 
2 


Cwt. 


10 

10 

5 


10 
10 


ESTIMATB  2IO.  2. 


Tons. 


} 


10 

15 
2 


} 


21 


Cwt 


7 
10 


15 

10 

15 

8 


A  complete  list  of  the  several  processes  which  short  wool 
undergoes  in  the  manufacture  of  fine  cloth,  includes  upwards 
of  forty  successive  steps  between  the  fleece  and  finished 
goods. 

The  use  of  water  occurs  at  least  ten  times  throughout  this 
series  of  operations, — in*the  first  scouring  and  washing  of  the 
wool,  in  woading,  washing,  and  dyeing,  and  again  washing  in 

^So'i^o  (^^^gging**;  i'  ^M  soaking  in  a  lye  of  soda  and 
urine),  fulling  and  washing  the  woven  piece,  and  in  roll- 
boiling  and  a  last  scouring.  In  the  first  washing  of  the 
sorted  wool,  in  the  washing  after  dyeing,  and  in  washing 
the  web  both  before  and  after  fulling,  the  water  leaves  the 
wool-mill  charged  with  grease  and  oil ;  united  with  the  soda 
and  ammonia  of  the  various  detergent  substances,  such  as 
urine  and  pigs'  dung,  which  have  been  employed ;  charged, 
also,  with  the  waste  coloring  matters  it  can  carry  off.  From 
certain  of  the  washing  waters,  in  which  the  oil  and  grease, 
saponified  and  taken  up,  are  present  in  sufficient  quantities  to 
make  the  process  of  recovering  the  oil  remunerative,  a  cer- 
tain proportion  of  the  oil  purchased  by  the  manufacturer  is 
recovered. 
The  first  process  giving  rise  to  pollution  is  that  of  washing 
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the  wool.  The  fibres  of  wool  as  they  come  from  the  ba 
the  sheep,  even  though  it  had  been  washed  before  it 
shorn,  are  covered  with  a  brownish  greasy  matter,  the  re 
left  behind  on  the  evaporation  of  perspiration.  As  a 
the  finer  the  wool,  the  larger  the  proportion  of  this  n 
of  perspiration  which  it  contains.  Thus,  from  one-h 
nearly  two-thirds  of  merino  lamb's- wool  consists  ol 
offensive  material,  whilst  ordinary  qualities  contain 
about  one-third  of  their  weight.  From  one-half  to 
third  of  the  grease  is  of  a  waxy  nature,  and  is  left 
wool  after  the  washing  and  scouring  operations. 

The  raw  wool  is  boiled  in  probably,  on  the  averag 
its  weight  of  urine,  beside  about  one-twentieth  of  its 
of  other  detergent  substances  (soda-ash,  phosphate  ol 
and  salts  of  ammonia),  pigs' dung  being  sometimes  em 
instead  of,  or  in  combination  with,  the  urine.  All  o 
are  afterward  carefully  washed  out  of  it,  and  the  whole 
filthy  scouring  liquid,  as  well  as  the  washings,  pass  i 
stream. 

The  next  process  in  the  manufacture  of  "  superfine 
cloths,  as  practised  in  the  west  of  England,  is 
woading*  the  wool,  which  consists  in  steeping  the  pn 
washed  wool  for  twenty  minutes  in  a  liquor  prepared 
ing  four  parts  of  indigo  to  1,000  parts  of  water.  Th 
indigo-liquor  is  used  for  a  year  or  more  withoii 
renewal  than  the  addition  to  it  weekly  of  five  pt 
indigo  for  each  1,000  pounds  of  raw  wool  mauufuctui 

The  woaded  wool  is  next  washed  in  running  watc 
of  course  carries  off  a  certain  quantity  of  the  coloring 

In  the  second  stage  of  the  dyeing  process,  sixty  p 
dyewoods  with  fifty  pounds  of  alum  and  ten  pounds 
(crude  bitartrate  of  potash)  are  required  in  the  trej 
400  pounds  of  the  woaded  wool.  The  wool  having  b< 
out  of  the  second  dye-vat,  the  liquor  in  which  it 
steeped  is  run  to  waste ;  the  wool  is  by  some  dyers  nov 
by  others  it  is  left  unwashed.  The  vat  is  then  rel 
pounds  of  logwood,  with  a  proportion  of  other  dye^vc 
certain  amount  of  nitro-muriate  of  tin  in  solution  bci 
in  it.     After  the  same  weight  of  wool  has  been  boil* 

*  So  caned  ftom  **  woad/'  a  plant  formerly  need  in  this  process  in  plac 
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liquor  for  an  hour,  it  is  removed  and  well  washed  in  running 
water,  being  then  fully  dyed.  The  contents  of  this  vat  are 
also  run  to  waste. 

The  volume  of  spent  dye-liquor  from  the  manufacture  into 
fine  black  cloth  of  1,000  pounds  of  raw  wool,  may  be  set 
down  at  6,000  U.  S.  gallons.  This  waste  liquid  is  the  great 
source  of  pollution,  so  far  as  the  appearance  of  the  rivers  is 
concerned. 

The  washed  wool  receives,  after  being  dried,  about  one- 
eleventh  of  its  own  weight  of  sweet-oil  before  being  carded  ; 
and  after  being  spun,  the  thread  is  passed  throujgh  a  weak 
glue  before  weaving.  After  weaving,  all  these  matters  are 
taken  out  of  the  web  by  soaking  and  kneading  it  in  a  mixture 
of  urine,  pigs'  blood,  pigs'  dung  and  soda ;  and,  afler  being 
washed  free  from  all  these  detergent  substances,  it  is  fulled 
along  with  about  twelve  pounds  of  soap  per  piece  of  cloth,  a 
process  which  felts  the  material  together,  and  causes  the 
threads  to  shorten.  Some  two  or  three  pounds  of  fuUer's- 
earth  are  subsequently  used,  and  this,  with  all  the  soap,  is 
then  washed  out.  The  subsequent  use  of  water,  as  in  roll- 
boiling,  is  not  attended  with  any  further  drainage  of  filthy 
material  from  the  works. 

The  difference  between  the  estimates  of  waste  stuff,  which 
have  been  given  in  the  table,  is  principally  in  the  use  in  the 
former  of  them  of  so  large  a  quantity  of  pigs'  dung,  pigs'  blood 
and  urine  in  the  scouring  process  before  fulling.  This,  how- 
ever, it  is  believed,  still  represents  the  ordinary  practice. 

Comparison  of  the  Liquids  Wasted  from  Woolen-Factories, 


Impurities  Pbxsbkt  in  100,000  Pakts. 

DESCRIPTION. 

Solid  matters  In 
aolutiou. 

Mineral  matters 
In  saspenalon. 

!i 

1  2 
|5 

• 

m 
o 

a 
fit 

1 

"  Wool-suds  "  in  which  raw  wool 
has  been  scoured,    . 

Waste  liquor  from  dye-vats, 
Washing  water  from  dyed  and 
scoured  goods, 

1,099.4 
107.6 
29.62 

870.95 

24.08 

.72 

2,611.65 

77.92 

.88 

4,582. 
209.6 
81.22 
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Cotton  Manufaoturb. 

The  operations  carried  on  in  bleaching,  dyeing  and  prini 
ing  calicoes,  involve  the  pollution  of  large  volumes  of  wate 
partly  by  mineral,  but  chiefly  by  organic  matters.  In  mo 
cases  the  coloring  matters,  which  it  is  the  object  of  the  man 
faeturer  to  fix  upon  the  tissues,  are  contained  in  but  ve 
small  proportion  in  the  dyestuffs  employed ;  thus  the  wei^ 
of  actual  coloring  matter  in  one  ton  of  madder  is  not  m< 
than  two  and  a  quarter  pounds ;  hence  nearly  the  whole 
these  dyestuffs  is  refuse  matter,  which,  partly  in  solutl 
and  partly  in  the  solid  condition,  is  carried  by  the  goit*  of 
mill  into  the  adjacent  stream.  According  to  careful  exp 
ments  made  on  this  point,  only  twenty-five  per  cent,  of 
madder  used  for  dyeing  goes  into  the  stream  in  a  stat 
suspension ;  the  remainder,  being  rendered  soluble  in 
processes  of  dyeing  and  garanciue  making,  consequ< 
enters  the  stream  in  solution,  hence  the  large  proporti^ 
organic  carbon  and  organic  nitrogen  in  solution  in  the  efi 
water. 

The  following  is  a  list  of  the  chief  materials  commonly 
in  works  for  printing  and  dyeing  calico : — 


Dyestuffs^  and  adjuncts 

thereto 

: 

Chemicals : 

Madder    or 

Garancine 

(pre- 

Sulphuric  acid. 

pared  madder). 

Muriatic  acid. 

Peachwood. 

Soda-ash. 

Logwood. 

Bleaching-powder. 

Sumach. 

Lime. 

Cows'  dung. 

Soap. 

Starch. 

Arsenate  of  soda. 

British  gum. 

With  the  exception  of  a  small  proportion  of  tlxe  m 
and  of  the  starch  used  in  stiffening  the  finished  good] 
chemicals  find  their  way  into  the  stream,  since  they 
in  scouring,  washing,  and  cleansing,  and  are  not  con 
the  goods  sent  out  of  the  factory.     We  may  gain  & 

•  Or  go^at;  t.  e.,  slaice-waj. 
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of  the  extent  of  the  pollution  arising  from  the  processes  in 
question,  by  considering  the  annual  consumption  of  dyestuffs, 
chemicals,  and  other  materials  in  one  such  factory  of  about 
aTerage  size,  employing  250  hands,  viz. : — 


Quantities  of  Materials  used  Anntidlly  by  the  Kinder  Printing 

Company, 


Drsnvrra,  Etc. 


Madder, . 
Feaehwood,    • 
logwood. 
Sumach, .        • 
Cows^  dang,  • 
Starch,    . 
British  Gum, . 


Povndi. 


660,000 

8,512 

68,240 

17,696 

127,680 

109,760 

42,660 


Chkmicals. 


Salphnric  and  muriatic  acids,  . 
Soaa-ash,  ...... 

Bleaching-powder,  .        • 

Lime,        ...... 

Soap, 

Liquid  arsenate  of  soda,  containing 
833  pomids  metallic  arsenic, 


Foands. 


280,000 

112,000 

31,860 

67,2t)0 

98,660 

42,660 


The  quantity  of  polluted  water  sent  out  from  these  works 
is  estimated  at  600,000,000  United  States  gallons  per  annum, 
the  refuse  matter  with  which  it  is  charged  amounting  to 
1,446,000  pounds. 

The  use  of  arsenate  of  soda  in  printing  and  dyeing  calico 
demands  especial  notice.  It  is  seldom  included  in  the  returns 
of  materials  used,  but  it  is  well  known  to  the  trade  that  its 
employment  is  now  almost  universal  in  all  descriptions  of 
madder-dyeing. 

In  order  to  fix  the  coloring  matter  of  the  madder-root  upon 
calico,  it  is  necessary  first  to  impregnate  the  latter  with  a 
material  called  a  mordant,  with  which  the  coloring  matter  sub- 
sequently combines  chemically,  forming  an  insoluble  com- 
pound which  cannot  be  removed  from  the  tissue  by  washing. 

After  the  application  of  the  mordant  to  the  calico,  it  is 
necessary  to  remove  the  excess,  and  also  to  render  the  remain- 
der and  really  useful  portion,  which  has  penetrated  into  the 
interior  of  the  cotton-fibre,  absolutely  insoluble  in  water. 
Both  these  objects  are  efiected  by  an  operation  technically 
called  •'dunging,"  because  formerly  the  mordanted  calico  was 
passed  through  a  hot  bath  containing  an  emulsion  of  cows' 
dung.  It  was  subsequently  found  that  the  dung-bath  could 
be  advantageously  replaced  by  a  solution  of  phosphate  of  soda 
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containing  some  phosphate  of  lime  and  sulphate  of  lime  ir 
suspension,  the  requisite  material  being  manufactured  anc 
sold  under  the  name  of  dung-substitute.  Finally,  about  twenty 
years  ago,  it  was  discovered  that  arsenate  of  soda  increase* 
both  the  economy  and  the  efficiency  of  the  dung-bath,  and 
mixture  of  cows'  dung  and  arsenate  of  soda  appears  to  ha^ 
now,  to  a  great  extent,  superseded  the  older  mixtures  in  th 
part  of  the  calico-printing  process. 

Arsenate  of  soda  is  a  compound  of  arsenic  acid  and  soO 
containing  about  thirty-three  per  cent,  of  metallic  arson 
and  is  a  virulent  poison. 

Turkey-red  dyeing  is  a  special  process  for  dyeing  cal 
with  madder,  largely  carried  on  in  Scotland.  The  color  fi: 
by  it  is  celebrated  for  brilliancy  and  strength.  For  the  f 
pose  of  showing  the  polluting  power  of  works  in  which 
process  is  practised,  the  following  table  is  given  of  the  qv 
lilies  of  the  principal  materials  used  in  one  year,  anc 
bleaching  and  dyeing  1,080  tons  of  yarn  and  cloth,  i 
factory  in  which  750  hands  are  employed. 

Materials  used  in  Turkey-red  Dyeing. 


Garancine, 

.      1,080,000  pounds. 

Alum,    . 

678,000  poi 

Sumach,  . 

640,000 

Soda, 

.       1,080,000 

Blood, 

.      1,782,000 

Soap,     . 

345,600 

Olive-oil, . 

678,000 

Water,  . 

.  693,600,000  U. 

One-half  of  the  olive-oil,  or  its  products  of  oxic 
remains  in  the  goods  at  the  completion  of  the  dyeing  pi 

The  comparison  of  analytical  results  in  the  followiii] 
shows  that  the  drainage  from  Turkey-red  works  coni 
much  larger  proportion  of  arsenic  than  that  from  d; 
print  works. 
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Analyaea  of  Waste  Water  from  Calico  Dye  and  Print'  Works. 


IMPURITIES  PRESENT  IN  100,000  PARTS 

■ 

DuaoLvxD  Mattbbs. 

SuaPBNDSD   MATTBK8. 

a 

DESCBIPTION. 

S 

d 

1 

4 

1 

< 

otal  Suspended 
Matters. 

mpurltloi 
Parts. 

otal  So 
ters. 

o 

It 

1 

s 

1 
1 

H 

o 

o 

^ 

^ 

o 

H 

H 

Drainage     from    calico^ 

dve  and  print  works.  > 

50.2 

4.226 

.299 

.084 

7.02 

18.97 

26.99 

76.2 

Av'ge  of  five  works.  J 

Drainage  from  Turkey- ^ 
red  works,  .        .        .  / 

66^ 

3.471 

.510 

3.200 

27.76 

11.12 

38.88 

105.7 

Bleach- Works. 

Bleaching  operations  are  usually  carried  on  in  calico  print- 
works, but  also  occasiona  ly  in  separate  factories.  The  pol- 
lution arising  from  them  appears  to  be  of  a  comparatively 
slight  character,  consisting  chiefly  of  alkaline  and  slightly 
soapy  liquids,  solution  of  chloride  of  calcium,  sulphate  of 
lime  in  suspension,  and  traces  of  chloride  of  lime  in  solution  ; 
these  are  copiously  diluted  with  water  used  in  washing  the 
bleached  calicoes. 


Addition Aii  as  to  ''Cotton-Bleaching.'* 

A  commnnication  from  Edward  Schunck,  F.  R.  S.,  bleacher 
and  dyer  of  cotton  yarns  and  calicoes,  given  on  page  158,  vol. 
2  of  the  Report  on  the  Mersey  and  Ribble  Basins,  1870,  fur- 
nishes the  following  details  re  ativo  to  the  bleaching  process. 

"It  is  well  known  that  nothing  is  added  to  cotton-fibre  pre- 
Tious  to  or  during  the  process  of  spinning  into  yarn,  but  that 
on  the  contrary  mechanical  impurities,  such  as  frngments  of 
seed  vessels,  are  to  a  great  extent  removed.  During  the  pro- 
cess of  yarn-bleaching,  however,  about  five  per  cent,  by 
weight  of  matter,  inherent  in  the  fibre,  is  removed  from  the 
cotton.  This  matter  is  for  the  most  part  dissolved  by  the 
soda-lye  with  which  the  yarn  is  in  the  first  place  treated. 
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The  product  of  this  treatment  is  a  dark  brown  liquid,  which 
is  of  course  allowed  to  flow  into  the  nearest  stream. 

The  substances  removed  by  this  treatment  are,  principally, 
pectine,  organic  coloring  matters,  and  fatty  acids.  These, 
when  allowed  to  pass  into  streams,  produce  only  slight  evil 
effects  beyond  the  brown  coloration  which  they  impart  to 
the  water,  because  they  are]  bodies  which  are  only  slightly 
capable  of  undergoing  putrefactive  decay.  Their  alkaline 
solutions,  when  allowed  to  stand  exposed  to  the  air,  are  after 
some  time  found  to  be  covered  with  mold,  but  never  become 
foul  or  stinking.  The  only  substance  removed  from  cotton  by 
treatment  with  alkali  which  is  liable  to  putrefaction,  is  a  minute 
and  almost  inappreciable  trace  of  albuminous  matter. 

During  the  succeeding  stages  of  the  bleaching  process,  the 
yarn  is  treated  with  chloride  of  lime,  then  with  sulphuric  acid, 
several  times  in  succession.  These  materials,  after  effecting 
the  purpose  for  which  they  are  intended,  are  passed  in  a  state 
of  solution  into  the  streams. 

All  that  has  been  said  regarding  the  bleaching  of  cotton 
yarn  applies  also  to  the  bleaching  of  calicoes,  with  this  addi-> 
tion,  that  the  alkaline  liquid  resulting  from  the  treatment  of 
piece-goods  with  soda  and  lime  contains  a  quantity  of  nitrog- 
enous matter  derived  from  the  flour-dressing  which  is  always 
used  in  preparing  the  yarn  before  weaving." 

Linen  and  Jute  Manufacture. 

The  chief  operations  in  this  branch  of  industry  which  affect 
running  water  are,  1st,  the  bleaching  of  linen  and  jute ;  and 
2d,  the  dyeing  of  these  fibrous  materials. 

The  process  known  as  flax-steeping,  consists  simply  in  plac- 
ing the  flax  in  a  pit  filled  with  water  long  enough  to  cause  the 
partial  putrefaction  of  the  stem,  or  of  those  softer  portions  of 
it  which  hold  its  fibre  and  woody  part  together.  This  process 
is  conducted  on  the  farms  where  the  flax  is  grown,  and  will 
not  be  farther  noticed  here. 

Linen  and  Jute  Bleaching. 

The  operation  of  bleaching  linen  differs  very  widely  from 
the  corresponding  processes  applied  to  calico ;  for,  whilst  the 
pollutions  caused  by  the  latter  are,  as  has  been  said,  of  a 
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comparatiyely  slight  character,  those  of  the  former  constitute 
one  of  the  most  formidable  sources  of  water-nuisance  with 
which  we  have  become  acquainted.  At  every  stage  of  the 
treatment  of  flax  with  water,  from  the  first  steeping  of  the 
plant  to  the  final  finishing  of  the  manufactured  goods,  linen 
fibre,  unlike  that  of  cotton,  appears  to  yield  to  water  and 
solotions  of  various  chemicals,  again  and  again,  large  quanti- 
ties of  soluble  organic  matters  of  great  polluting  power. 

The  fibre  received  by  the  bleacher  is  first  steeped  for  about 
a  fortnight  in  tubs  of  water,  at  the  end  of  which  time  the 
water  from  the  tubs  is  discharged  into  the  neighboring  stream ; 
the  fibre  is  next  steeped  overnight  in  a  caustic  soda-lye,  which 
is  run  oflf  into  the  stream  early  the  following  morning.  The 
bleaching  proper,  which  is  performed  chiefly  by  the  use  of 
chlorine,  is  commenced  after  the  fibre  has  been  spun,  and,  so 
far  as  it  relates  to  the  fouling  of  the  s1;;reams,  is  completed 
before  the  cloth  is  woven. 

The  bleaching  process  varies  somewhat  in  different  estab- 
lishments, but  the  following  description  embodies  all  its  essen- 
tial features  as  carried  out  in  the  factories  in  the  vicinity  of 
Dundee,  in  Scotland,  where  is  afl*orded  one  of  the  best  illus- 
trations of  river-pollution  arising  from  this  cause. 

One  thousand  and  eighty  pounds  of  linen  and  jute-yarn, 
180  pounds  of  soda-ash,  and  10,000  pounds  (1,200  U.  S.  gal- 
lons) of  water  are  put  into  a  capacious  caldron  and  boiled  for 
some  hours.  The  liquor  from  this  first  boiling  is  excessively 
offensive,  and  highly  polluting,  yielding  upon  analysis  257 
pounds  of  dissolved  and  twenty-two  pounds  of  suspended  mat- 
ters, exclusive  of  the  weight  of  the  alkali .  The  yarn  is  similarly 
boiled  a  second  time,  but  with  only  one-fifth  of  the  above- 
mentioned  quantity  of  soda-ash.  The  liquor  produced  even 
by  the  second  boiling  has  a  polluting  power  at  least  twenty 
times  as  great  as  that  of  ordinary  town-sewage ;  the  impurities 
in  it  amounting  to  forty-three  pounds  more  than  the  weight  of 
the  alkali,  the  loss  of  organic  substance  from  the  yarn  in  the 
two  boilings  thus  being  thirty  per  cent,  of  its  original  weight. 

After  washing  in  water,  the  bleaching  process  is  continued 
by  immersing  the  yarns  in  a  solution  of  chloride  of  lime,  then 
in  dilute  sulphuric  acid ;  the  object  being  to  liberate  chlorine 
from  the  chloride  of  lime,  with  the  solution  of  which  the 
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fibres  are  saturated.  From  the  acid-vats  the  goods  are  trans- 
ferred to  a  solution  of  carbonate  of  soda  mixed  with  soap,  for 
the  purpose  of  neutralizing  the  sulphuric  acid.  This  series  of 
operations  needs  to  be  frequently  repeated  to  obtain  the  neces- 
sary whiteness.  The  waste,  polluting  products  from  all  these 
operations  are  discharged  in  an  unpurified  condition  into  the 
stream.  They  are,  1st,  the  caustic-soda  lye;  2d,  waste 
chloride-of-lime  liquor ;  3d,  waste  sulphuric-acid  liquor;  4th, 
waste  carbonate  of  soda  and  soap-liquor. 

Returns  from  eight  of  these  factories,  consuming  annually 
10,000,000  pounds  of  mineral  chemicals,  show  that  to  each 
1,000  pounds  of  yarn  there  is  used  on  the  average,  viz. : — 

Pounds  chloride  of  lime, 197 

soda-ash,    ..•••••  68 

sulphuric  acid, 43 

Total  pounds, 308 

Goods  weighing  in  the  aggregate  32,500,000  pounds,  are 
annually  bleached  at  these  w^orks,  yielding  an  amount  of 
organic  impurities  estimated  at  not  less  than  that  of  the 
chemicals  used  (10,000,000  pounds). 

Jute-Dyeing. 

The  polluting  liquids  arising  from  the  dyeing  of  linen  and 
jute  are  essentially  the  same  as  those  produced  in  the  calico 
industry. 

Before  being  submitted  to  the  process  of  dyeing,  jute  is  first 
carded,  rove,  and  spun,  operations  in  which  water  is  not 
required ;  some  train-oil  is,  however,  mixed  with  the  fibre, 
which,  on  being  subsequently  washed  or  scoured  out,  contrib- 
utes to  the  pollution  of  the  general  drainage  of  the  works. 

If  the  spun  jute  is  to  be  dyed  of  a  bright  color,  it  requires 
to  be  first  bleached  in  the  mode  already  described ;  but  black 
and  dark  colors  are  imparted  to  the  unbleached  material. 

The  colors  chiefly  used  are  those  technically  known  as 
"  spirit  colors  ^  among  calico-printers ;  they  consist  of  decoc- 
tions of  dyewoods  to  which  chloride  of  tin  is  added.  The 
hanks  of  spun  jute  are  immersed  in  these  liquids,  and  after- 
wards washed  i^  water. 
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Blacks  are  dyed  with  logwood  and  copperas,  or  nitrate  of 
iron ;  reds  with  Lima-wood ;  yellows  with  turmeric,  fustic,  or 
quercitron  bark ;  and  browns  with  catechu,  to  which  some 
sugar  of  lead  is  added.  Prussian  blue  and  aniline  colors  are 
also  to  some  extent  employed  as  dye-wares. 

The  sample  of  mixed  liquid  of  which  the  analysis  is  given 
below,  was  taken  from  the  general  drainage  of  an  extensive 
manu&ctory  of  jute  and  flax  goods,  in  which  the  operations  of 
bleadiing,  printing  and  dyeing  are  carried  on  together ;  the 
annual  consumption  of  dye-wares  is  350,000  pounds,  and  of 
bleaching  substances  542,000  pounds.  Fifty-five  million 
8cven  hundred  and  twelve  thousand  U.  S.  gallons  of  foul 
water  are  annually  produced  from  washing,  printing,  and 
bleaching,  and  26,656,000  gallons  from  dyeing  processes. 


Analysis  of  Waste  Water  Jrom  Jute  Dye -Works. 


DESCBIPTIOK. 


Drunage  from  works. 
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Silk-Manufacture. 

The  polluting  liquids  discharged  from  silk-works  do  not 
differ  essentially  from  those  issuing  from  calico  and  woolen 
works ;  but  the  degree  of  pollution  is  considerably  less  in  the 
former,  whilst  the  volume  of  liquid  is  comparatively  insig- 
nificant. 

To  prepare  raw  silk  for  dyeing,  the  gum  which  naturally 
adheres  to  the  fiber  is  removed  by  boiling  with  a  solution  of 
soap.  The  gum  constitutes  about  twenty-five  per  cent,  of  the 
weight  of  the  silk ;  and  about  twenty  pounds  of  soap  are  used 
for  discharging  the  gum  from  one  hundred  pounds  of  silk. 
Altogether,  about  forty  pounds  of  soap  are  used  for  each  one 
hundred  pounds  of  silk,  and  all  the  suds  are  habitually  thrown 
into  the  stream.  The  dyes  used  are  chiefly  those  known  as 
aniline  colors,  and  being  very  expensive,  and  capable  of  being 
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applied  to  the  silk  almost  without  waste,  but  little  goes  into 
the  rivers. 

One  hundred  thousand  parts  of  waste  water  from  silk 
print-works,  on  analysis,  yielded  26.50  parts  of  "total  solid 
matter  in  solution.'' 

Paper-Manufacture. 

The  manufacture  of  paper,  as  usually  carried  on,  consists 
of  two  principal  processes :  the  first,  that  of  preparing  the 
pulp ;  the  second,  that  of  spreading  this  pulp  into  sheets. 
The  latter  of  these  is  a  merely  mechanical  process  of  rolling, 
drying,  pressing,  etc. ;  it  is  only  in  the  first  part  of  the  man- 
ufacture, therefore,  that  any  nuisance  or  injury  to  rivers 
can  arise. 

The  preparation  of  pulp  is  an  operation  partly  chemical  and 
partly  mechanical,  and  varies  with  the  nature  of  the  raw  mate- 
rials employed,  and  the  quality  of  paper  to  be  made.  The 
materials  upon  which  the  paper-maker  has  hitherto  principally 
depended,  are  cotton  and  linen  rags,  either  white  or  colored, 
old  ropes,  canvas  bags,  and  cotton  waste.  More  recently 
the  demands  of  the  manufacture  have  led  to  the  introduction 
of  other  descriptions  of  fiber ;  in  Great  Britain,  the  alpha  or 
esparto,  a  species  of  sedge  which  grows  in  the  wild  state  in 
parts  of  Spain  and  Northern  Africa  bordering  on  the  Medi- 
terranean, has  been  extensively  adopted  within  the  past  fifteen 
years ;  in  the  United  States,  the  coarser  portion  of  the  stalk 
of  the  plants  which  affords  the  jute-fiber  has  been  found  a 
cheap  and  serviceable  substitute  for  rags.  The  other  crude 
fibers  employed  by  the  paper-maker  which  require  notice  here 
are  obtained :  first,  from  straw  which  is  frequently  used,  and 
with  considerable  advantage,  in  connection  with  linen  and 
cotton  rags,  in  the  production  of  printing-paper ;  and  second, 
from  wood  of  various  kinds,  the  use  of  this  material  being, 
however,  limited. 

For  the  manufacture  of  writing  and  printing  papei*s,  nothing 
has  yet  been  discovered  to  greatly  lessen  the  value  of  rags, 
which  possess,  also,  the  great  advantage  of  having  been 
repeatedly  prepared  in  advance  for  paper-making  by  the 
numerous  alkaline  washings  which  they  necessarily  receive 
during  their  period  of  use. 
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Whatever  the  raw  material  may  be,  it  is  necessary  to  dis- 
soWe  out  of  it,  by  means  of  alkaline  solutions  and  heat,  an 
amount  of  organic  refuse-matter  which  would  be  inadmissible 
in  the  pulp.  In  the  crude  fibrous  substances  esparto,  straw, 
jute  and  wood,  the  organic  matters  required  to  be  thus  sepa- 
rated from  the  fiber  consist  chiefly  p(  vegetable  albumen, 
resin,  gum,  fatty  and  coloring  substances,  and  the  silica 
always  present  in  combination  with  a  coating  of  raw  fibers. 
The  process  employed,  and  the  refuse-liquor  produced,  are 
cfaemically  entirely  analogous  to  the  flax-steeping  and  linen 
and  jnte  scouring  processes  and  the  refuse  resulting  from 
them. 

The  organic  matters  to  be  eliminated  from  ordinary  rags, 
are  partly  of  animal  and  partly  of  vegetable  origin,  and 
include  fatty  and  glutinous  substances,  fibers  of  wool  or  silk 
interwoven  with  those  of  the  cotton  or  linen,  and  the  coloring 
materials  of  the  dyer.  A  certain  proportion  of  these  are 
separated  as  ^  rag-dust ''  in  the  preliminary  operations  of 
'cutting"  and  ^^dusting";  the  remainder  disappears  in  the 
treatment  with  alkali  in  the  form  of  liquid  refuse,  with  which 
alone  we  have  to  do. 

The  following  table  is  intended  to  show  the  comparative 
polluting  power  of  the  principal  articles  used  for  paper-stock, 
and  the  proportion  of  useful  product  obtainable  from  each :  — 

r 

Organic  Refuse  and  Useful  Fiber  in  100  Parts^  Dry   Weighty  of 

Paper-Stock. 


DS6CBIFTI0K. 

Uteftd  Fiber. 

Dry  ReAise. 

Liqnld  Beftase. 

Fioe  white  rags,     . 
Colored  cotton  rags, 
Esparto,. 
Jote  ^  butto,*" 
Wheat  straw,. 
Oat  and  lye  straw, 
Foplar-wdod,  seasoned,. 

85  per  cent 

76 

60 

70 

62 

47 

87 

9  per  cent. 
12 

6  per  cent. 
12 
40 

30*      " 
48 
63 
63 

*  Becomes  60  per  cent.,  if  bleached  folly. 


The  first  chemical  operation  to  which  the  raw  material  is 
sabjectedy  is  that  of  boiling  in  an  alkaline  solution  at  a  high 
temperature  y  for  the  purpose  of  extracting  or  destroying  the 
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fatty,  glutinous,  and  coloring  substances  surrounding  the  pure 
fiber  which  is  needed  by  the  paper-maker.  There  are  differ- 
ences of  opinion  and  pnictice  as  to  which  of  the  alkalies 
should  be  used,  as  to  the  quantities  required,  and  as  to  the 
best  mode  of  combining  their  action.  The  crude  organic 
matters  present  in  straw,  esparto,  and  wood  are  found  to  yield 
most  readily  to  a  strong  solution  of  caustic  soda,  and  in  Great 
Britain  this  alkali  is  n)ade  use  of,  also,  for  boiling  rags. 

The  soda-lye  is  prepared  :  1st,  from  so-called  caustic  soda- 
ash,  in  which  from  one-fifth  to  two- fifths  of  the  contained 
alkali  is  in  the  form  of  hydrated  caustic  soda ;  2d,  from  soda- 
crystals,  pure  hydrated  carbonate  of  soda,  containing  about 
twenty-two  per  cent,  of  actual  soda ;  or  3d,  from  soda-ash, 
the  crude  carbonate  of  soda,  containing  at  the  standard 
strength  forty-eight  per  cent,  of  actual  anhydrous  soda, — the 
last  being  the  most  generally  used. 

The  caustic  solution  is  obtained  by  boiling  the  crude  car- 
bonate (soda-ash)  with  quicklime, — one  hundred  pounds  of 
soda-ash  requiring  to  be  treated  with  forty-three  pounds  of 
pure,  freshly-burned  lime.  In  some  paper-mills  the  lime  and 
soda  are  put  into  the  boiler  with  the  paper-stock,  to  which 
water  is  then  added ;  but  the  common  practice  is  to  prepare 
the  caustic  solution  in  a  separate  vessel,  in  which  the  mixture 
is  allowed  to  settle,  the  clear  liquor  being  then  used  for  boil- 
ing the  paper-stock.  When  this  course  is  followed,  the  lime 
which  has  been  converted  into  an  insoluble  carbonate  is  com- 
monly mixed  with  water  and  run  to  waste,  being  the  first 
liquid  refuse  produced. 

The  caustic  soda-solution  is  not  invariably  used  for  cleans- 
ing the  fiber ;  in  the  practice  of  the  American  paper-makers, 
caustic  lime  is  substituted  for  it  in  the  digestion  of  ordinary 
rags.  This  alkali  is  believed  to  be  less  injurious  than  soda  to 
the  fiber,  while  it  has  the  property  of  combining  with  the 
various  fatty  and  other  substances  present  in  the  rags,  with 
which  it  forms  insoluble  calcareous  soaps.  From  five  to 
fifteen  per  cent,  of  lime  is  required  where  it  is  used  by  itself. 
Where  colored  rags  are  operated  upon,  the  treatment  includes 
a  second  boiling,  with  two  per  cent,  of  soda,  for  the  removal 
of  coloring  substances  which  do  not  yield  to  lime  alone. 

Wiien  writing  or  printing  paper  of  good  aveinge  quality  is 
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to  be  made  from  any  of  the  raw^  materials  which  have 
been  named,  alkalies  are  required  for  their  preparation 
nearly  as  stated  in  the  table  inserted  below.  The  propor- 
tion of  alkali  varies,  not  only  with  the  nature  of  the 
materials  used  as  paper-stock,  but  also  with  the  quality  of 
the  manufactured  product. 

Alkalies  used  for  Digesting  100  pounds  of  Paper-Stock, 


Soda -ash    oon- 

tatnlng  48  p«r 
cent,  of  loda— 
poonds. 

Caostic  lime— 
pooDda. 

Total  alkaHet— 
pounds. 

White  rags. 
Colored  rags. 
Esparto,    . 
Stnw  or  jate, 
Jnte  «  bntts,** 
Wood, 


3 

2 

17 

25 

100 


8 

13 

7 

15 

25  to    50 

60  to  lUO 


11 
15* 
24 
40 
25  to    50t 
160  to  200 


*  UaM  lbUow«d  by  aoda. 


t  Unlfleaeh«d  prodaot. 


Next  to  the  fouling  of  water  by  the  washing  of  filthy  rags, 
the  discharge  into  rivers*  of  the  soda-liquor  in  which  esparto 
has  been  boiled,  is  the  most  formidable  source  of  pollution 
from  paper-mills.  During  the  process  of  digestion,  which  is 
usually  carried  on  in  large  wrought-iron  boilers  in  which  a 
temperature  considerably  above  that  of  boiling- water  is  main- 
tained by  means  of  high-pressure  steam,  the  soda  combines 
with  the  silica  and  resinous  matters  to  form  soapy  compounds. 
The  resulting  liquid,  technically  termed  ^  boilings,^  is  of  a 
dark  brown  color,  approaching  to  black,  and  is  so  soapy  in 
its  nature  that  one  volume  of  it  added  to  two  thousand  vol- 
umes of  pure  water,  produces  on  agitation  an  extremely  per- 
sistent lather  or  froth.  The  **  coolings,"  as  the  cold  water  is 
termed  which,  upon  the  removal  of  the  *^ boilings,"  is  injected 
iato  the  boilers  for  the  purpose  of  cooling  and  partially  wash- 
ing the  fiber,  is  a  diluted  form  of  the  same  liquor.  A  river 
pollated  by  these  waste  liquors  has  been  known  to  carry  a 
froth  or  scum  over  its  whole  surface  for  long  distances,  and 
which  has  accumulated  at  some  points  to  a  thickness  of  four 
or  five  feet  An  analysis  of  this  polluting  liquid  is  given  for 
reference. 
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Analysis  of  Waste  Esparto  Liquor  Impuritfes  in  lOOfiOO  Parts, 


Total  solid  matters  in  solution, 
Organic  carbon,   . 
Organic  nitrogen, 
Ammonia,     .... 


4,038  00 

939.84 

77.04 

112 


When  the  process  of  boiling,  which  in  the  case  of  straw  or 
esparto  occupies  many  hours,  is  concluded,  the  alkaline  liquid 
is  allowed  to  drain  off,  and  the  fiber  is  transferred  to  the 
**  engines,"  to  be  washed  and  *' pulped."  The  fiber  is  now 
subjected  to  the  action  of  running-water,  aided  by  the  move- 
ment of  ceilain  rollers  and  drums  coated  with  wire  gauze. 
The  main  object  of  this  operation  is  to  remove  the  alkali,  to- 
gether with  the  matters  which  it  holds  in  solution ;  but  it 
effects  also  changes  in  the  mechanical  condition  of  the  fiber, 
which,  although  very  important  to  the  paper-maker,  have  no 
special  bearing  upon  the  subject  under  consideration.  The 
time  required  for  washing  esparto  is  from  twenty-five  to  sixty 
minutes,  according  to  the  paper  required;  the  quantity  of 
water  employed  for  each  one  thousand  pounds  of  the  raw 
material  probably  averaging  five  thousand  United  States  gal- 
lons. Rags  occupy  from  three  to  six  hours'  time,  and  require 
a  proportionately  larger  quantity  of  water. 

The  liquid  from  the  washing-engines  differs  from  the  boil- 
ings in  having  a  very  much  smaller  quantity  of  mineral  and 
organic  matters  in  solution,  and  consequently  being  much  less 
frothy,  as  well  as  in  containing  considerable  quantities  of  sus- 
pended matters,  chiefly  useful  fiber.  The  following  figures 
give  the  average  of  a  number  of  analyses  of  waste  washing- 
water,  the  specimens  having  been  taken  at  intervals  during 
the  process,  which,  as  the  water  is  continually  passing  in  and 
out  of  the  engine,  is  one  of  progressive  dilution. 

Composition  of  ^^  Washings'*  from  Paper -Works.     Impurities  in 

100,000  Parts. 


Organic  matters  in  suspension,  . 
Mineral  matters  in  suspension,  . 
Organic  and  saline  in  solution,   . 


Total, 


8125 
10  .W 
95.76 

187.50 
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Hie  waste  alkaline  liquor  from  the  boiling  process,  with  all 
matters  dissolved  by  it  from  the  rags,  straw,  esparto,  etc., 
and  the  water  from  the  washing-engines,  constitute  the  second 
liquid  refuse  from  the  paper-manufacture,  the  first  being  the 
lime-residuum  from  the  soda  *'  causticising "  process  already 
described. 

When  the  washing  is  completed,  the  pulp,  if  intended  for 
white  or  slightly  colored  paper,  is  bleached  by  means  of 
chloride  of  lime.  The  solution  of  bleach  only  is  employed 
by  paper-makers,  and  a  quantity  of  solid  refuse  consisting  of 
lime  accompanied  by  undccoraposed  bleaching-powder  and 
similar  compounds  remains  in  the  vats  in  which  the  chloride 
of  lime  has  been  treated.  This  residuum  is  deleterious  to 
fish,  and  should  on  no  account  be  admitted  into  running 
waters. 

The  clear  bleach-liquid  is  brought  into  contact  with  the  pnlp, 
and  left  so  for  some  time ;  the  chlorine  of  the  bleach  then 
slowly  exhausts  itself  in  the  destruction  of  the  coloring  mat- 
ter of  the  pulp. 

The  quantity  of  bleaching-powders  (chloride  of  lime)  re- 
quired for  one  thousand  pounds  of  paper  differs  with  the 
nature  of  the  raw  material,  and  varies  for  each  according 
to  circumstances. 


Baw  Matkiial  of  Pafbh-Stock. 


Pounds  Clilorlde  of  Lima 
per  1,000  lbs.  of  Pap«r. 


linen  or  cotton  rags, 

Straw, 

Esparto, . 


35  to  140 
150  to  250 
200  to  400 


Certain  chemicals  are  added  to  the  bleach-liquid  after  it  is 
brought  into  contact  with  the  pulp,  in  order  to  increase  the 
energy  of  the  bleaching-powders ;  alum  being  used  by  some 
paper-makers,  and  sulphuric  acid  by  others,  for  this  purpose. 
The  first  of  these  requires  to  be  used  in  the  largest  propor- 
tion ;  its  weight  amounting  sometimes  to  nearly  one-tenth  of 
that  of  the  paper. 

After  the  conclusion  of  the  bleaching  process,  the  liquor 
from  it  ought  to  contain  but  a  very  small  proportion  of  chlorine 
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capable  of  being  set  free  by  the  addition  of  sulphuric  acid ; 
nor  should  any  gre%t  excess  remain  in  the  pulp  to  require  sub- 
sequent cashing  out. 

The  spent  bleach-liquor  constitutes  the  third  liquid  refuse 
from  the  paper-manufacture. 

The  pulp  has  now  to  undergo  further  important  mechanical 
treatment,  which  does  not,  however,  require  special  notice 
here ;  and  after  having,  in  the  case  of  printing-papers,  re* 
ceived  an  addition  of  ^'size,''  composed  chiefly  of  alum,  soda, 
and  resin,  is  finally  ready  to  be  dealt  with  by  the  machine  for 
the  formation  into  lengths  of  paper. 

The  fourth  liquid  refuse  from  the  paper  manufacture  con- 
sists of  the  waste  waters  from  the  making-machines. 

They  are  considerable  in  quantity  and,  as  a  rule,  highly 
charged  with  fibrous  and  saline  matters,  which  sometimes 
amount  to  ^^  part  of  their  weight ;  where  printing-paper  is 
made,  the  **size,"  which  is  in  solution  in  these  waste  waters, 
usually  renders  them  very  frothy. 

It  will  be  seen  that  refuse  arises  in  the  manufacture  of 
paper  at  the  following  stages  : — 

1.  The  dusting  process. 

2.  The  lime-refuse  from  the  treatment  of  soda. 

3.  The  alkaline  waste  liquors  from  the  boiling  process. 

4.  The  insoluble  part  of  the  bleaching-powdei*s. 

5.  The  waste  bleach-liquor,  if  used  in  excess  and  without 
due  caution. 

6.  The  drainage  of  the  making-machines. 

Of  these,  the  first,  second,  and  fourth  may  be  excluded 
from  the  drainage  without  difficulty.  Among  the  other  forms 
of  refuse  specified,  the  third  is  at  once  a  source  of  injury  the 
most  serious  and  the  most  troublesome  to  dispose  of.  With 
the  exception  of  the  small  portion  of  the  liquid  which  will 
drain  off,  no  attempt  is  usually  made  to  deal  with  this  refuse 
except  by  the  prolonged  washing  in  the  engine,  which  wash- 
ing employs  so  large  a  portion  of  water  that  it  has  been  sup- 
posed to  be  practicably  impossible  to  deal  with  it  subsequently » 
and  it  has  thQj,^faro  been  thrown  directly  into  the  river.     On 
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tlu8  point  it  is  also  to  be  observed  that  the  alkaline  waste 
liquors  from  the  digestion  of  fine  rags  average  but  about 
one-tenth  of  the  strength  of  those  yielded  by  the  treatment 
of  esparto  or  straw. 

The  amount  of  polluting  refuse  arising  from  the  manufact- 
nrsy  as  it  is  carried  on  in  paper-works  of  the  highest  class, 
will  be  best  learned  from  the  actual  examples  contained  in  the 
appended  statements  of  the  operations  of  four  establishments 
situated  on  the  same  stream  (the  North  Esk)  in  Scotland. 
Certain  methods  of  purification  which  have  been  adopted  in 
these  and  other  paper-mills  upon  the  same  stream,  have  had 
the  result,  it  is  stated,  of  diminishing  the  pollution  due  to  the 
discharge  into  it  of  liquid  matters,  75  per  cent.,  without  tak- 
ing into  account  matters  properly  classed  with  dry  refuse. 

North  Eak  Paper-Manufacture  (1870). 


Sin  or  Ifiix. 


Polton, 
Esk,  . 

Springfield, 

Dalmore,   . 


Betcrlptkm  of  P«p«r 
Mannfkctared. 


Fine  writing-paper, 
Fine  writing-paper. 

Printing-paper, 

Printing-paper, 


III 


d  ^  a 


1,120.000 
3,315,000 

2,464,000 

1,496,000 


100.00* 
14.20* 

86.80t 
9.25* 

90.75t 

1.86* 

98.14t 


^  I  s 

§B  I 


309,120 
2,768,700 

2,648.300 

1,757,200 


t  Esparto. 


8  ' 
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Metal  Manufactures. 

In  comparison  with  the  damage  which  is*  inflicted  upon 
river-waters  by  tlie  sewage  of  towns  and  by  the  drainage 
from  factories  devoted  to  the  various  branches  of  industry 
connected  with  textile  fabrics^  the  pollution  caused  by  the 
metal  trades,  with  one  or  two  exceptions,  is  quite  insignifi- 
cant. This  is  owing,  in  the  first  place,  to  the  circumstance 
that  the  greater  number  of  the  metal  trades  are  carried  on 
with  but-  very  little  use  of  water ;  and,  in  the  second,  to  the 
general  absence  of  organic  matters  from  the  waste  products 
arising  in  the  working  of  metals.  The  exceptions  to  this 
general  rule  are,  notwithstanding,  so  important,  as  to  deserve 
careful  attention. 

The  sources  of  river-pollution  brought  about  by  metal- 
working  may  be  thus  classified,  viz. : — 

1.  Pollution  by  cinders,  scorice^  and  furnace-ashes. 

2.  Pollution  by  acids. 

3.  Pollution  by  metallic  salts. 

The  branches  of  the  metal  industry  which  give  rise  to  these 
forms  of  river-pollution  will  be  noticed,  and  some  of  the  spe- 
cific effects  of  the  noxious  refuse  shown. 

Iron-Wbrks  and  HolUng-Milla. 

The  iron-manufacture  occupies  both  in  Great  Britain  and  in 
the  United  States  the  leading  place  among  the  metal  indus- 
tries. The  purely  metallurgical  operations  of  smelting,  by 
which  the  metal  is  extracted  from  its  ores,  are  almost  neces- 
sarily carried  on  in  the  immediate  vicinity  of  either  the  ore, 
or  the  coal  by  which  it  is  to  be  reduced ;  the  reworking  of 
the  metal  into  articles  of  general  or  technical  use,  is  not  lim- 
ited, more  than  other  branches  of  manufacturing  industry,  to 
given  localities. 

Except  for  the  generation  and  condensation  of  steam,  water 
is  only  incidentally  used  in  iron-works  and  rolling-mills ; 
chiefly  for  the  purpose  of  cooling  the  rolls.  The  bearings  of 
these  rolls  are  lubricated  with  tar  or  coarse  grease,  some  of 
which  is  washed  away  by  water  along  with  scales  of  oxide 
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from  the  iron.  The  amount  of  pollution  thus  caused  to  neigh- 
boring streams  by  works  of  moderate  size  is  insignificant,  as 
vill  be  seen  from  the  statement  of  the  composition  of  drainage- 
water  issuing  from  the  Dowlais  Iron  Works,  situated  near 
Merthyr  Tydfil  in  Wales,  where  2,^00  tons  of  coal  were  at  the 
time  burnt  daily,  and  about  2,000  tons  of  iron,  beside  700 
toDs  of  steel,  were  manufactured  weekly. 

Ajialyses  of  Water  polluted  by  Iron-  Works  and  Rolling-Mills,    Im- 

purities  present  in  lOOfiOO  Parts. 


DI880I.VKD  MATTU. 

SnSPBXOBD  Mattsr. 

DESCBIPTIOK. 

Total    DiMoIved 
Matter. 

1 

o 

M 

o 

a 

s 

1 

1 

1 

1 

H 

General  dralDage  from  Dow- 
lais Iipn  Works/ . 

Morlais  Brook,  below  Dowlais 
Iron  Works,! 

50.80 

83.74 

.233 
.104 

.144 
.029 

1.60 
2.65 

.048 

4.42 
8.38 

2.30 
6.40 

6.72 
14.78 

•  June  30, 1871. 


t  Jane  19, 1871. 


The  consumption  of  coal  at  the  Dowlais  Iron  Works  is  to 
the  net  metallic  product  of  the  works  as  4^  to  1,  weight  for 
weight.  The  following  table  will  show  the  general  compo* 
sitioD  of  the  Welsh  coal,  and  at  the  same  time  afford  a  com- 
parison with  other  more  generally  known  varieties  of  coal. 


Composition  of  various  kinds  of  Coed, 


COHSTITUEHTS. 

CannelCoal. 

Bltnmlnous 
Goal. 

Welsh 

or  Smokeless 

Coal. 

Anthracite 
Coal. 

Carbon,      .... 
HTdrogea,. 

gf>«en 

Aitrogen 

Solpfanr,     .... 
Ash  (mineral  matter). 

79.23 
6.08 
7.24 
1.18 
1.43 
4.84 

82.64 
6.31 
5.69 
1.35 
1.24 
8.77 

88.66 

4.63 
1.03 
1.43 
.33 
3.92 

94.18 

2.99 
.76 
.50 
.59 
.98 

Total,. 

100.00 

100.00 

100.00 

100.00 
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The  sulphur,  which  the  foregoing  analysis  shows  to  be  a 
constituent  of  coal,  is  present  chiefly  in  the  form  of  pyrites, 
which  is  a  compound  of  sulphur,  iron,  and  a  variable  but  usu- 
ally small  proportion  of  arsenic. 

Of  all  descriptions  of  mojtal-working,  the  production  of  iron 
and  steel  occasions  the  largest  consumption  of  coal  and  pre- 
sents the  most  important  examples  of  pollution  by  cinder- 
refuse,  Works  for  converting  these  materials  to  special  uses, 
— nail-works,  foundries,  and  others  of  the  like  class — though 
conducted  upon  a  smaller  scale^are  likewise  liberal  consumers 
of  coal ;  the  ashes  and  slag  from  which  accummulate  upon  the 
premises,  even  if  they  do  not  actually  encroach  upon  the 
channel  of  the  stream  which  receives  their  drainage. 


Iron  and  Steel  Wire^  and  Galvanizing  Works, 

The  metalliferous  liquors  discharged  from  works  coming 
under  this  classification,  together  with  those  sometimes  allowed 
to  escape  in  much  smaller  quantities  from  brass-foundries, 
German-silver  works,  and  electro-plate  factories,  contain 
metallic  salts,  which,  in  all  well-regulated  works,  should  be 
manufactured  into  marketable  products  and,  sold  or  disposed 
of  in  their  crude  condition  to  chemical  manufacturers,  to  be 
utilized  by  them. 

Of  all  the  forms  of  river-pollution  arising  from  industries 
connected  with  the  working  of  metals  which  will  come  under 
notice,  that  produced  by  the  waste  liquors  discharged  from 
wire  and  galvanizing  works  is  the  most  intense  and  noxious. 
In  these  operations,  iron,  in  the  form  of  wire  or  sheet,  of 
nails,  and  numerous  articles  of  special  use,  is  the  metal  sub- 
jected to  treatment. 

The  process  of  galvanizing  or  zincing  iron,  is  thus 
described : — 

Sheetr-iron^  iron-castings,  and  various  other  objects  in  iron 
are  cleaned  and  scoured  by  immersion  in  a  bath  of  water  acid- 
ulated with  sulphuric  acid,  heated  in  a  leaden  vessel,  or  used 
cold  in  one  of  wood,  in  order  to  remove  the  oxide.  They  are 
then  thrown  into  cold  water,  and  taken  out,  one  at  a  time,  to 
be  scoured  with  sand  and  water,  with  a  piece  of  cork,  or  more 
usually  with  a  piece  of  the  husk  of  the  cocoa-nut,  the  ends  of 


1876.]  PUBLIC  DOCUMENT— No.  30.  63 

the  fibers  of  which  serve  as  a  brush,  and  the  plates  are  after- 
wards thrown  into  cold  water. 

Pure  zinc,  covered  with  a  thick  layer  of  sal-ammoniac  to 
prevent  the  loss  of  the  metal  by  oxidation » is  then  melted  in 
abathy  and  the  iron,  if  in  sheets,  is  dipped,  several  sheets  at 
I  time,  in  a  cradle  or  grating.  The  sheets  are  slowly  raised 
to  allow  the  superfluous  zinc  to  drain  off,  and  are  thrown 
whilst  hot  into  cold  water,  on  removal  from  which  they  require 
to  be  wiped  dry. 

Thick  pieces  are  heated  before  immersion,  in  a  rcverbcra- 
toiy  furnace,  to  avoid  cooling  the  zinc.  Nails  and  small 
uticles  are  dipped  in  acid,  and  dried  in  a  reverberatory  fur- 
nace, and  thrown  together  into  the  zinc,  left  for  one  minute, 
tod  then  taken  out  slowly  with  an  iron  skimmer ;  they  come 
OQt  in  a  mass  soldered  together,  and  are  separated  by  being 
reheated  in  charcoal-powder  and  shaken  about  until  cold. 
Wire  18  reeled  through  the  zinc,  into  which  it  is  compelled  to 
dip  by  a  fork  or  other  contrivance. 

In  the  operation  of  steeping,  or  **  pickling,"  as  it  is  techni- 
cally termed,  iron  is  subjected  to  the  action  of  dilute  sul- 
phuric or  muriatic  acid  for  the  purpose  of  dissolving  oxide 
from  the  surface  of  the  metal ;  and  as  the  solution  must  pos- 
sess considerable  strength  to  effect  this,  there  is  always  left  in 
the  bath,  when  it  is  practically  exhausted,  a  large  proportion 
of  free  acid.  There  is  also  in  solution  a  larger  proportion  of 
sulphate  or  muriate  of  iron :  the  first  a  product  of  some  value, 
tod  easily  disposed  of;  the  second  a  compound  of  consider- 
able repute  as  a  disinfectant,  but  for  which  there  is  only  a 
variable  and  uncertain  market.  Muriatic  acid  seems  to  be 
selected  in  England  chiefly  because  of  its  superior  cheapness 
in  some  localities ;  in  the  United  States,  so  far  as  known,  sul- 
phuric acid  is  employed  almost  exclusively  in  the  processes 
Inferred  to.  It  is  understood,  however,  to  be  the  general 
practice  in  these  works  to  discharge  the  waste  contents  of  the 
>cid-bath8  suddenly  into  rivers  or  sewers,  as  the  case  may  be, 
i«ndering  the  water  of  the  former  unfit  for  the  support  of  fish- 
lif^)  if  not  absolutely  injurious  to  the  health  of  man  or  air- 
hreathing  animals,  and,  by  the  corrosive  action  of  the  free 
Acid,  dissolving  the  cement  and  loosening  the  brickwork  of  the 
latter. 
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Wire'WorkSj  for  the  manufacture  of  iron  and  steel  wire, 
consume  considerable  quantities  of  acid  in  the  ** drawing"        J; 
process.     The  metal  requires  to  be  annealed  from  time  to 
time,  between  successive  drawings,  otherwise  it  would  become         ~ 
too  hard  and  brittle  for  further  extension ;  to  loosen  and  re- 
move the  crust  of  oxide  which  forms  during  the  annealing,  the         _ 
coil  of  wire  is  *' pickled"  in  dilute  sulphuric  acid,  followed 
usually  by  immersion  in  milk  of  lime. 

Iron-foundries  engaged  in  the  manufacture  of  plows  and         i^ 
similar  work,  also  use  acid  for  the  loosening  and  removal 
from  the  surface  of  the  castings  of  a  silicious  crust  or  scale 
which  adheres  to  them  from  the  sand  of  ^  unfaced  "  molds  in 
which  the  castings  have  been  formed. 

Shovd'Works^  as  a  distinct  brafich  of  the  iron  and  steel 
industry,  consume  acid  largely,  and  under  the  same  general 
conditions  as  wire-works. 

The  waste  liquors  from  these  various  works  may  be  con- 
sidered as  identical  in  character  with  those  from  galvanizing^ 
works,  already  described,  containing  free  sulphuric  acid  and 
copperas  (sulphate  of  iron)  as  their  chief  ingredients.  The 
chemical  composition  of  the  waste  liquors  from  certain  wire 
and  galvanizing  works  is  given  in  the  following  table  : — 


■•1 
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These  numbers  prove  in  the  most  unmistakable  manner  the 
strongly  acid  character  of  most  of  these  waste  liquors ;  and 
the  injury  done  by  them  is  greatly  intensified  if  they  are  sud- 
denly discharged  in  large  volume  into  either  sewers  or  streams. 
This  nuisance  is  disposed  of  in  the  following  manner  at  a  tin- 
plate  works  :— 

The  sheet-iron,  previous  to  receiving  its  coating  of  tin,  is 
pickled  repeatedly  in  dilute  sulphuric  acid,  but  the  waste 
liquor,  instead  of  being  discharged  as  formerly  into  the 
neighboring  stream,  is  concentrated  in  shallow  leaden  evapo- 
rating-pans,  until,  on  cooling,  it  deposits  a  copious  crop  of 
crystals  of  green  copperas,  which  is  sold  at  a  small  profit ; 
the  mother-liquor  from  these  crystals  is  fortified  with  fresh 
sulphuric  acid,  and  used  over  again,  none  being  allowed  to 
go  into  the  river. 

Brass-Foundriea  and  Mectro-plate  Works. 

In  the  actual  founding  of  braas,  water  is  not  used,  but  in 
the  subsequent  treatment  of  the  copper-zinc  alloy,  there  are 
operations  in  which  acid  liquors  are  employed.  Such  liquids, 
when  exhausted,  consist  of  salts  of  copper  and  zinc  dissolved 
in  acid  water ;  they  are  at  least  as  injurious  to  sewers  and 
running  waters  as  the  waste  liquors  from  galvanizing-works ; 
but  being  produced  in  very  much  smaller  quantity,  and  pos- 
sessing, bulk  for  bulk,  a  much  higher  value,  on  account  of 
the  copper  which  they  contain,  the  recoveiy  of  the  metal  is 
frequently  effected,  and  thus  pollution  from  brass-foundries  is 
comparatively  insignificant. 

In  works  for  the  manufacture  of  brass  and  copper  tubing, 
a  pickling  liquor  of  dilute  sulphuric  acid  is  used  to  remove 
the  scaly  deposits  formed  upon  the  surface  of  the  metal  in  the 
operation  of  soldering.  A  means  of  recovering  the  copper 
from  the  solution,  consists  in  placing  scrap-iron  in  the  ex- 
hausted liquor,  which  replaces  the  first  metal  in  the  chemical 
combination ;  the  altered  liquor,  it  is  to  be  feared,  is  then 
sent  to  waste.  The  analysis  of  a  sample  of  this  liquor  will 
be  found  in  the  subjoined  table. 
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In  the  manufacture  of  chandeliers,  brass  is  first  pickled  in 
dilute  nitric  acid  and  then  immersed  in  a  dilute  solution  of 
nitrate  of  iron,  or  of  arsenious  acid»  for  the  purpose  of  im- 
parting a  copper  color,  or  **  bronzing,"  to  the  brass,  which, 
after  polishing  with  a  kind  of  red  chalk,  is  browned  by  being 
heated  in  a  muffle.  The  composition  of  the  water  in  which 
the  brass  articles  are  washed  after  being  removed  from  the 
pickling  liquor,  is  also  given  (see  preceding  page). 

The  process  of  electro-plating  is  chiefly  employed  in  an 
industrial  sense,  in  those  cases  where  it  is  desired  to  coat  an 
inferior  metal  or  alloy  with  a  film  of  silver,  gold,  or  nickel, 
either  as  a  protection  from  corrosion,  or  for  ornament,  or  for 
both  purposes. 

The  metal  to  be  applied  is  in  all  cases  held  in  the  form  of  a 
solution  in  a  bath,  in  which  are  also  placed  the  articles  to  be 
plated.  The  dissolved  metal  is  then  thrown  down  by  the 
action  of  electricity  or  galvanism  upon  the  surfaces  previously 
prepared  for  its  reception.  No  waste  or  pollution  of  water 
attends  the  plating  process  itself,  though  in  the  fabrication  of 
plated  ware  noxious  waste  liquors  are  produced. 

In  the  preparation  of  the  articles  intended  to  receive  plat- 
ing, they  are  steeped  for  a  short  time,  sometimes  in  dilute 
nitric  acid,  and  sometimes  in  dilute  sulphuric  acid,  and  then 
polished  on  a  wheel  by  fine  sand,  followed  by  rouge ;  in  other 
cases  a  boiling  in  potash-lye  precedes  the  pickling  in  acid. 

A  statement  of  the  composition  of  the  alloys  employed  by 
the  manufacturers  of  plated  work  will  explain  the  character 
of  the  metallic  salts  present  in  the  exhausted  pickling  liquors. 
The  component  metals  of  the  two  most  extensively  used  alloys 
are  here  given. 


Oomposition  of  the  Alloys. 

Oemum  (or  Nickel)  BQr«r. 

BrtUnnia-Metal. 

Copper, 
Zinc,     . 
Nickel, . 

Total,    . 

■       • 

•  ■ 

•  • 

•  • 

57  parts. 
19     " 
24     " 

100 

Copper, 

Zinc,     .... 

Tin 

Antimony,   . 
Bismuth, 

Total,      . 

17  parts. 
8     " 
25     " 
25     «' 
25     " 

100 
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Of  these  alloys,  that  known  as  britaunia-metal  is  believed 
to  be  more  largely  used  in  the  United  States,  and  German- 
silver  and  copper  in  England,  for  silver-plated  manufacture. 

After  undergoing  the  plating  operation,  the  ai-ticles  are 
partly  burnished  and  partly  polished,  a  mixture  of  powdered 
quicklime  and  oil  answering  for  this  purpose. 

Neither  of  these  processes  requires  the  use  of  water. 


Poisoned  Wateb  —  Its  Limits. 

A  great  many  chemical  compounds,  some  derived  from  in- 
organic matters,  and  others  formed  in  animals  or  plants,  pro- 
duce peculiar  changes  in  the  living  animal  organisms.  They 
destroy  the  vital  function  of  individual  organs;  and,  when 
their  action  attains  to  a  certain  degree  of  intensity,  death  is 
the  consequence.  The  action  of  inorganic  compounds,  such 
as  acids,  alkalies,  metallic  oxides,  and  salts,  can,  in  most  cases, 
be  easily  explained:  they  either  destroy  the  continuity  of 
particular  organs,  or  they  enter  into  combination  with  their 
substance.  The  latter  is  characteristic  of  true  inorganic 
poisons,  a  class  which  includes  the  principal  metallic  oxides 
and  salts ;  such  substances  as  sulphuric,  muriatic,  and  oxalic 
,  acids,  and  hydrate  of  potash,  though  violently  injurious,  or 
fatal  under  certain  conditions,  not  being  strictly  poisons. 
True  inorganic  poisons  are  such  through  their  power  of  form- 
ing permanent  compounds  with  the  organic  substance  of 
membrane  and  muscular  fiber,  in  the  exercise  of  a  chemical 
affinity  more  powerful  than  the  vitality  of  the  organ  on  which 
they  act. 

The  effect  upon  fish  of  a  number  of  leading  and  potent 
polluting  substances  occurring  as  manufacturing  refuse  was 
subjected  to  actual  test  for  each  substance  separately,  and  for 
different  degrees  of  intensity,  in  an  elaborate  series  of  experi- 
ments carried  out  in  Glasgow,  Scotland,  in  the  year  1867,  by 
Messrs.  Penny  and  Adams.  The  information  which  was  so 
obtained  may  be  considered  invaluable,  as  affording  jM^ecise 
and  cogent  evidence  of  the  degree  of  dilution  at  which  the 
noxious  matters  prove  speedily  fatal,  and  the  degree  at  which 
they  are,  so  far  as  observation  goes,  harmless.     Moreover,  it 
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is  not  known,  that  apart  from  these  experiments,  any  records 
of  special  investigation  into  the  physiological  effects  upon  fish- 
life  of  the  class  of  substances  referred  to  have  been  anywhere 
made. 

The  following  facts  touching  the  class  of  refuse  arising  from 
metal-working  are  selected  from  the  report  of  the  experi- 
ments, and  fully  conlSrm,  it  is  believed,  the  results  and 
deductions  of  previous  chemical  researches.  For  purposes 
of  comparison,  the  action  of  certain  substances  not  connected 
with  the  metal  industry  are  also  noticed. 

The  series  of  experiments  to  which  reference  is  had  \vere 
conducted  upon  goldfish  and  minnows  as  subjects.  These 
two  kinds  of  fish  possess  different  temperaments,  the  minnow 
being  remarkable  for  its  delicate  vitality,  and  for  the  fine  sen 
sibility  it  evinces  toward  all  kinds  of  disturbing  influences, 
the  goldfish  on  the  other  hand  possessing  a  comparative  te- 
nacity of  life,  and  a  sluggishness  of  nature  that  permits  suffi- 
cient length  of  time  for  observing  the  action  of  poisonous 
agents. 

Eoc^eriments  with  Acids. 

Of  the  mineral  acids,  the  nitric  and  sulphuric  were  the  most 
powerful,  killing  fish  when  present  in  the  proportion  of  one 
part  to  fifty  thousand,  while,  in  the  same  proportion,  muriatic 
acid  did  not  destroy  life.  Arsenious  acid,  the  well-knowii 
poison  of  arsenic,  proved,  as  was  expected,  a  very  deleterious 
agent :  a  minnow  died  in  water  contaminated  with  one  thirty- 
five  thousandth  part,  and  although  the  hardy  goldfish  survived 
when  exposed  for  twenty  hours  to  a  like  propoilion,  there 
was  sufficient  evidence  that  its  power  of  endurance  had  been 
fully  tested. 

Carbolic  acid,  one  of  the  most  active  principles  of  coal-tar, 
was  found  peculiarly  destructive,  its  tendency  being  to  kill, 
like  certain  of  the  nervine  poisons,  by  the  first  shock. 

Certain  of  the  vegetable  acids  exhibited  great  potency,  tan- 
nic acid  particularly ;  a  minnow  was  killed  by  one  fourteen 
thousandth  part  of  this,  and  a  goldfish  by  one  seven  thousandtJi 
part. 
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Experiments  with  Metallic  Salts. 

Of  the  metallic  salts,  by  far  the  most  virulent  in  its  proper- 
ties was  the  sulphate  of  copper ;  a  strong  fish  was  killed  in 
water  which  contained  only  a  proportion  of  one  to  one  hun- 
dred thousand.  Sugar  of  lead,  alum,  the  salts  of  iron  and 
tin«  are  all  destructive  of  fish-life,  and  the  proportion  in 
which  they  prove  fatal,  about  one  to  four  thousand,  is  nearly 
alike  in  all. 

The  effects  of  chloride  of  lime  were  studied  with  special 
interest ;  it  was  found  that  a  proportion  of  one  part  of  a 
saturated  solution  of  this  substance  to  twenty-one  thousand 
parts  of  water,  was  the  nearest  in  which  a  fish  ultimately  sur- 
vived, after  having  been  exposed  for  some  hours  to  its  action. 
This  salt  is  a  powerful  irritant,  and  its  local  effects  are  very 
evident.  The  fish  exposed  to  its  influence  soon  becomes 
covered  with  an  exudation  of  grayish  matter,  the  scales  and 
fins  lose  their  transparency,  while  mucus  and  even  blood 
exude  from  the  gills.  An  almost  instantaneous  injury  results 
from  exposure  to  a  strong  solution  of  it,  the  fish  rarely 
escaping  death. 

Experiments  with  Special  Chemicals. 

In  the  group  thus  named  there  will  be  found  in  each  sub- 
stance a  poisonous  agency  of  great  power.  They  are  all 
strongly  irritant,  and  evidently  kill  by  producing  a  local 
injury,  probably  of  a  corrosive  character. 

The  nearest  limit  in  which  a  fish  lived  when  exposed  in  a 
saturated  solution  of  chlorine,  was  a  proportion  of  one  to 
two  thousand. 

Iodine  killed  with  a  seventy  thousandth  part,  and  bromine 
was  destructive  only  in  a  lesser  degree. 

Caustic  potash  destroyed  a  fish  when  present  in  a  thirty 
thousandth  part. 

Eoeperiments  with  Furnace-Ashes. 

Coke,  as  used  in  foundries,  and  also  ordinary  furnace-cinders, 
or  ashes,  were  found  to  constitute  a  source  of  danger  not  pre- 
viously suspected.    Whether  discharged  in  heaps  at  the  banks. 
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or  thrown  into  the  channel  of  the  stream,  or  furnishing  their 
hurtful  influence  to  the  waters  through  the  drainage  of  rain- 
washings,  they  are  believed  to  be  the  means  .of  inflicting  an 
injury  upon  flsh-life,  for  which  other  agencies,  perhaps  alto- 
gether blameless,  may  be  called  to  bear  the  responsibility. 

The  important  bearing  of  this  suggestion  will  be  best  illus- 
trated by  the  simple  reference  to  the  fact,  that  in  two  experi- 
ments made  with  five  hundred  strains  of  furnace-ashes  to  a 
gallon  of  water  (one  one  hundred  and  fortieth  part)  a  min- 
now died  in  forty-three  minutes,  and  a  vigorous  goldfish  in 
five  and  a  half  hours. 


BestiUs  of  Eosperimenta  on  Fish,  related. 


KOXIOUS  SCBnANCBS  ADDSD  TO  WATKS. 


Limit  ftt  which  the 
Substance  proved 
fktftl.  Proportion- 
ate part 


Acids,  . 


{Sulphuric, .... 
Nitric,  .... 
Muriatic,  .... 
Arsenious,  (common  arsenic). 


{Sulphate  of  copper,  . 
Sulphate  of  iron, 
Sulphate  of  alum,     . 
Acetate  of  lead. 
Chloride  of  lime,  saturated  solution, 

(Chlorine,  saturated  solution,     . 
Sie. :    :    :    :    :    : 
Caustic  potash, 


r  Foundry-coke,  . 
Coal-products,     .  <  Furnace-cinders, 

V^  Coal-tar,    . 


imnnr 


I 


■ 


L 
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EXAHIlTATIOIf    OP     KlTEB-BASIwa. 

The  positions  and  character  of  the  mills  and  factories  on 
the  rivers  examined  this  seasoQt  will  now  be  given,  beg^miing 
with  the  "  Blackstone." 

The  following  list  condenses  the  information  obtained  by 
Mr.  E.  K.  Clark,  the  assistant  engineer ;  the  quantities  of 
nuteriala  used  at  the  different  factories  are  given  where  they 
eonld  be  obtained. 


BLACKSioins  BrvEB. 

Comparing  tiiis  river,  which  is  probably  more  polluted  than 
uty  other  in  Massacfausette,  with  the  English  rivers  given  in 
the  general  table,  it  will  be  seen  that  the  population  of  the 
viUey  is  greater  per  square  mile  than  that  of  the  Thames 
valley  above  Hampton ;  and  that  the  number  of  mills  and 
factoriee  referred  also  to  the  same  measure  is  three  times 
greater.  The  converse  would  be  true,  however,  if  we  used 
for  comparison  some  of  the  rivers  of  the  manufacturing  dis- 
tricts in  England,  aa  the  Mersey  aud  others. 

By  means  of  the  index  letters  and  names,  the  reader  will 
be  able  to  trace  the  list  upon  the  map. 
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Summary  for 

Bladcstane  River 

• 

Nnmber. 

OpentiTM 
Employed. 

Woolen  Mills.    1 

44 

27 
12 

1 
1 

8,003 

Cotton  Mills, 

\             %              %              ^ 

•              •              •              • 

8.978 

Iron  Workfl. 

1.224 

Tanneries,  . 

k                                 A                                 «                                 A 

A                        •                         ■                        a 

6 

Rhambl68.  ,        r        «.«...        - 

5 

85 

.  8.216 

Note. — Saw  and  Grist  Mills  are  not  considered  polluting. 


Analysis  op  Statistics. 

The  following  table  will  explain  itself.  The  examples  there 
given,  if  compared  with  the  analyses  of  the  water  taken  from 
the  same  points,  may  enable  the  reader  to  understand  under 
what  circumstances  that  analysis  exposes  the  previous  con* 
taminations  received  up  stream. 
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Samples  of  water  were  taken  from  twenty-seven  different 
points.  They  were  sent  to  Prof.  W.  Ripley  Nichols  for 
examination.  The  analysis  of  these  waters  will  be  found,  as 
tabulated  by  him,  at  the  end  of  this  statement. 

It  may  be  more  profitable  here  to  call  the  reader's  attention 
to  a  few  of  these,  than  to  present  the  whole  in  this  place. 

The  following  extract  (see  Table,  p.  85),  therefore,  gives 
only  the  head  waters  not  exposed  to  any  pollution,  the  water 
from  that  part  of  the  river  where  the  pollution  is  most  con- 
centrated, and  the  water  from  the  lowest  point  of  the  river 
at  Black^tone. 

The  water  of  Mill  Brook,  after  it  has  received  the  sewage 
of  Worcester,  is  shown  to  be  very  impure  in  this  table,  and 
on  the  Blackstone  River,  at  the  sash  factory,  about  five  miles 
lower  down,  it  still  gives  unmistakable  signs  of  the  influence 
of  this  pollution ;  but  at  Blackstone,  twenty-five  miles  below 
Mill  Brook,  the  dilution  produced  by  numerous  small  streams 
delivering  into  the  main  river  between  these  points  has  all  but 
obliterated  the  evidence  of  impurity,  so  far  as  analyses  can 
expose  it ;  the  only  marked  difference  here  in  the  table  be- 
tween the  water  at  Blackstone  and  the  head  water  of  the 
river,  being  in  the  amount  of  chloiine,  the  increase,  however, 
of  this  evidence  of  impurity  not  being  so  great  as  to  condemn 
the  water  (by  this  test)  for  domestic  or  any  other  use.  It  is 
to  be  noted,  however,  that  the  river  at  this  time  was  not  at 
its  very  low  dry-weather  stage,  which  usually  occurs  in  Octo- 
ber or  November,  when  it  occurs  at  all.  In  extreme  low 
water,  the  river  would  give  greater  tokens  of  impurity. 

Of  the  samples  of  water  received  by  Prof.  Nichols,  which 
were  taken  from  all  parts  of  the  Blackstone  Valley,  he 
says : — 

^The  waters  were  all  alkaline ;  as  a  rule,  they  were  not  so 
strongly  colored  as  those  from  the  Ohicopee,  Taunton,  etc. 
The  samples  taken  from  the  upper  parts  of  the  river  showed 
evidence  of  considerable  sewage-contamination.  Some  of 
them  contained  a  marked  amount  of  suspended  matter,  which 
amount  was  determined  in  a  few  cases.  A  disagreeable  odor 
was  also  perceptible  in  some  of  the  specimens.** 


1876.] 


PUBLIC  DOCUMENT— No.  30. 


85 


fi? 


If 


-pMpibMmaCiO 

§ 

2 

1 

.008 
.429 

1 

1 

o 

* 

^H 

o 

2 

•^ 

w^ 

C5 

s 

^ 

^ 

t; 

*»ii|xoiq3 

d 

d 

eo 

d 

• 

^ 

^ 

^ 

^ 

^ 

^ 

8. 

i 

•WOi 

^ 

eo 

eo 

s 

oi 

^ 

^ 

Q 

s 

s 

S; 

s 

S 

^ 

s 

9 

i 

■oivvXiO 

• 

fh 

•* 

• 

eo 

■ 

• 

S 

1 

s 

1 

9 

w^ 

8 

Wooinniqiv,, 

<? 

' 

^4 

• 

<=>. 

o. 

& 

g 

g 

§ 

i 

i 

^ 

'tqnoutn^ 

C> 

1 

^ 

1 

• 

1 

• 
• 
• 
• 
• 

oT 

• 

• 

•» 

E 
» 

"S 

M 

9 

^ 

iJ 

«< 

o 

1 

» 

1 

*3 

n 

o 

1 

» 

1 

m 

1 

1 

1 

i 

1 

n 

i 
1" 

1 
1 

1 

1 

«8 

s 

p 

s 

s 

s 

1 

1 

i 

i 

t 

i 

a 

s 

1 

1 

1 

•d«Knoii»t9>l 

T9 

1, 

o« 

-«J 

* 

«b 

« 

•k 

«k 

«k 

!p 

^ 

!^ 

lO 

MS 

MS 

IS 

So 

So 

So 

s? 

So 

^ 

^4 

•^ 

^4 

^ 

^H 

w^ 

©• 

t-4 

V 

St 

d' 

e 

^ 

^4 

t-< 

VM 

t-4 

w^ 

H 

1 

1 

1 

1 

i 

86  STATE  BOARD  OF  HEALTH.  [Jan. 

The  following  additional  notes  by  Mr.  E.  K.  Gark,  assist- 
ant engineer,  \vbo  collected  the  statistics  of  the  Bluckstone 
Biver  Valley,  throw  some  further  light  on  the  present  con- 
dition of  its  waters : — 

^Elackslone  Village  (population,  4,640).  The  sewage  ol 
filackstone  does  not  flow  directly  into  the  river,  nearly  all  the 
houses  being  connected  with  cesspools.  From  the  mills,  and 
a  few  of  the  houses  along  the  banks  of  the  riv^r,  refuse  n 
discharged  directly  into  the  water.  The  water  was  quite 
high  in  the  spring  of  1867." 

^Uxbridge  (population  3,026)  has  no  system  of  sewerage, 
A  part  of  the  houses  of  the  town,  with  the  mills,  send  th( 
sewage  directly  into  the  water.  The  land  is  favorably  situ- 
ated for  a  large  amount  of  surface-drainage  reaching  th( 
♦river." 

^ Northbridge  (population  4,030),  Rockdale  Mills,  Black- 
stone  River.  The  superintendent  of  this  mill  thinks  that  the 
same  variety  of  fish  may  be  found  in  the  river  a  short  distance 
below  here,  but  in  comparatively  small  numbers.  The  chevii 
is  not  seen  hero  at  all,  and  the  pickerel  rarely.^ 

^  Complaint  is  made  of  the  bad  condition  of  the  water  in  th< 
summer,  and  of  the  disagreeable  odor.  The  water  here  \\ 
quite  different  in  appearance  from  that  a  few  miles  below.  A 
Faruumsville  the  young  fish  are  found  dead  in  places  when  th< 
water  is  quiet,  and  are  also  caught  from  the  screens.  For 
merly  the  fish  could  be  taken  in  nets,  but  owing  to  the  turbi< 
condition  of  the  water,  they  are  never  taken  in  that  way  now 
Even  when  caught,  the  fish  are  not  considered  good  to  eat 
Horses  refuse  to  drink  the  water  in  summer." 

"At  Simpson's  woolen  mills,  Millbury,  the  water  is  so  ba< 
that  it  cannot  be  used  for  scouring,  and  it  is  necessary  t 
send  the  wool  away  to  be  cleansed.  Persons  obliged  to  worl 
in  the  water  for  any  length  of  time  find  that  they  suffe 
in  health.  From  Millbury  to  Worcester,  the  water  is  ii 
very  bad  condition,  particularly  after  a  rain.  When  th 
water  is  used  for  steam  purposes,  it  is  necessary  to  leach  i 
to  prevent  foaming  in  the  boiler.  At  Millbury  Cotton  Mill 
persons  cannot  work  in  the  lower  rooms  of  the  mill  durin* 
the  hot  weather,  because  of  the  bad  odor  coming  from  th 
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water.  At  some  of  the  mills,  water  is  pumped  into  tanks 
from  the  river ;  filth  is  deposited  in  considerable  quantity  in 
these  tanks.  Sample  No.  30  was  taken  from  a  tank  in  Morse's 
mill,  in  Millbury.  Millbury  has  a  population  of  4,529,  but 
has  no  system  of  sewenige.  The  sewage  from  a  part  of  the 
booses  and  all  the  mills  flows  directly  into  the  Blackstone 
River  and  Singletary  Brook.  Singletary  Brook  has  its  rise 
in  Singletary  Pond,  the  water  of  which  is  very  pure  and 
clear.  The  pond  makes  a  natural  storago-basin  for  the  water. 
From  the  mills,  at  the  lower  part  of  the  brook,  there  is  com- 
pbunt  that  the  water  is  rendered  bad  for  dyeing  pui^poses  by 
the  mills  above ;  it  also  gives  trouble  in  the  steam  boilers." 

"Ramshorn  Brook  rises  in  a  country  considerably  elevated 
ahove  Kettle  Brook,  to  which  it  is  tributary;  land  free  from 
limestone,  and  favorable  for  farming.  Mumford  River  is  con- 
trolled by  the  large  storage-reservoirs  at  the  head  ;  the  mills 
seldom  have  trouble  from  high  water.  Rock  at  head  of  the 
river  is  wholly  granite.  West  River  rises  in  Upton ;  hills 
at  its  source  quite  high,  and  wholly  granite.  Mill  River; 
country  at  the  source  very  much  broken ;  ledges  are  wholly 
granite.'* 

^City  of  Worcester. — Worcester  is  supplied  with  water  from 
Lynde  Brook.  For  an  additional  supply,  it  is  proposed  to 
take  Kettle  Brook  or  Tatnick  Brook.  Careful  measurements 
of  the  volume  of  water  used  by  the  city  have  not  been 
made,  but  it  is  estimated  that  the  36,000  water  consumers 
(the  whole  population  being  49,268)  are  now  using  about 
3,000,000  gallons  per  day.  More  than  500  meters  are 
placed  in  dwellings,  and  the  quantity  of  water  so  measured 
indicates  a  small  consumption  for  domestic  purposes;  while 
the  amount  used  by  manufactories,  measured  in  the  same 
way,  is  more  than  half  the  daily  supply.  The  volume  of 
water  flowing  from  the  sewers  of  the  city  in  dry  weather 
would  be  nearly  2,000,000*  gallons  in  twenty-four  hours. 
Nearly  all  the  sewage  flows  into  Mill  Brook,  and  thence  into 
Blackstone  River ;  a  small  amount,  however,  from  the  west 
side  of  the  city,  reaches  the  river  through  Beaver  Brook ; 
this  might  without  difficulty  be  directed  into  Mill  Brook. 

*A  large  ftmonot  of  water  U  supplied  to  railroads,  and  does  not  pass  off  hj 
the  lowers,  being  carried  away  by  tbe  locomotives. 
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In  addition  to  the  sewage  of  the  city,  Mill  Brook  has  a  dry- 
weather  flow  of  4498,000  gallons  per  day,  as  measured  in 
1871,  at  a  point  above  where  the  city  empties  its  sewage." 

**  Below  Worcester  the  country  seems  to  be  finely  adapted 
for  the  purpose  of  sewage-irrigation,  or  filtration.  On  both 
sides  of  the  river  the  interval  is  quite  wide,  and  soil  of  sandy 
nature.  The  higher  land  is  gradually  undulating ;  soil  mostly 
loam  and  gravel,  with  very  little  if  any  clay.  The  character  of 
the  soil,  position,  and  inclination  of  the  laud,  and  the  conven- 
ience with  which  the  sewage  may  be  brought  to  it,  seem  to 
give  to  this  section  peculiar  advantages  for  utilizing  sewage. 
The  surface  of  water  where  Mill  Brook  joins  the  Blackstone 
River,  is  438  feet  above  tide-water ;  the  reservoir  on  Lynde 
Brook  is  828  feet  above  tide- water ;  and  Catholic  College  Hill 
is  693  feet  above  tide-water.  The  valley  of  the  Blackstone  is 
entirely  free  from  limestone  ;  the  rock  is  almost  wholly  granite, 
particularly  about  the  head  waters.  The  land  about  the  head 
of  West  River  is  quite  high,  and  in  some  cases  bold  in  its 
slopes." 

"About  Worcester  the  country  is  considerably  broken,  and 
some  of  the  hills  have  quite  a  height ;  the  ascent  is,  however, 
usually  gradual.  The  color  of  the  water  below  the  point 
where  it  would  seem  to  be  influenced  by  the  sewage  from 
Worcester,  is  light  brown,  and  clear.  It  is  not  difScult  to 
trace  the  sewage  of  Worcester  by  the  color  of  the  water 
alone  for  seven  miles  at  least  below  the  city." 


1876.]  PUBLIC  DOCUMENT— No.  30-  89 

Neponset  Riyeb. 

The  manner  in  which  the  water-power  of  the  Neponset  River 
Ytlley  is  occupied,  will  now  be  described.  The  following 
lutjn  tabular  form  (see  Table,  pp.  90-93),  comprises  the 
mills,  factories,  and  other  works  on  the  stream  of  this  valley, 
as  noted  this  season  on  the  ground  by  Mr.  C.  D.  Ward, 
uristant  engineer. 

The  number  of  manufacturing  establishments  on  this  stream 
18  in  much  larger  proportion  than  on  the  Blackstone,  when 
compared  with  the  area  of  that  valley.  Mr.  Ward  adds  the 
following  notes : — 

"None  of  the  villages  are  sewered.  At  Canton  seventeen 
tenements  have  water-closets  and  drains  that  connect  with  the 
riyer.  The  village  of  Hyde  Park,  with  a  population  of  five 
or  8ix  thousand,  has  no  sewers  to  mention,  neither  does  there 
appear  to  be  any  land  in  the  vicinity  suitable  for  irrigation.'' 

^Minerals J  rocks^  etc. — The  surface  of  the  country  is  gener- 
ally rolling,  the  highest  hill,  Blue  Hill,  having  an  eleva- 
tion of  635  feet  above  tide ;  the  other  hills  are  much  lower. 
Between  the  points  B  and  C  there  is  a  long  and  wide 
extent  of  level  and  wet  meadow  called  Purgatory  Swamp. 
The  rocks  are  generally  igneous  or  slaty  in  their  nature.  At 
the  south-eastern  corner  of  the  town  of  Medfield,  not  far 
from  the  village  of  Walpole,  there  is  a  limited  tract  of  lime- 
vtone,  which  is  marked  on  the  map.  There  was  at  one  time  a 
lime-kiln  in  operation  there.  There  are  also  slight  traces  of 
iron  in  the  vicinity  of  Walpole." 

"  Water  and  Fish. — Water  is  not  taken  by  any  village  from 
the  river  for  domestic  use.  At  Walpole  there  are  complaints 
made  that  the  mills  and  factories  in  that  vicinity  have  pol- 
luted the  river  to  such  an  extent  that  the  fish  have  been 
killed.  In  other  parts  of  the  river  pickerel,  perch,  eels,  bull- 
pouts,  sunfish,  and  suckers  abound.  Horses  and  cattle  drink 
the  water  in  all  parts  of  the  river." 
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Summary  for  Neponaet  Valley. 


, 


NmBbcr* 


Woolen  Mills,    .        •        .        .      •. 

Cotton  Mills, 

Machine-Shops  and  Foundries,  •  . 
Silk  Factories,  «  .  .  .  • 
Paper  Mills,       .        .       t.       •       • 

Tanneries, 

Bleaching  and  Dyeing, 

Chemical  Works  and  Curled  Hair,    . 

Gas-Works, 

Grist  and  Saw  Mills, .... 
Total, 


Operati 
£mpk)} 


1,5 
6 
5 
2 
1 
1 


3,3 


Analysis  of  Statistics. 

The  two  following  tables  give  the  general  statistics  of  a 
of  the  leading  points  on  the  streams  of  the  Neponset  Yal 
for  comparison  with  the  results  of  the  analysis  of  waters  ta 
from  the  same  points,  and  from  the  head  waters,  before  t 
are  exposed  to  pollution. 
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Taking  in  each  case  its  head  waters  as  the  standard  of 
parity  for  each  particular  Yalley,  the  above  analysis,  when 
compared  with  that  standard,  exhibits  the  effect  of  the  trades- 
pollutions  received  as  we  follow  down  stream ;  but  it  cannot 
be  said  to  show  a  degree  of  pollution  here  which  wpuld  ren- 
der the  water  unfit  for  general  use,  agreeing  in  this  with  the 
report  of  Mr.  Ward,  who  states  that  ^horses  and  cattle  drink 
the  water  in  all  parts  of  the  river."  There  are  complaints, 
notwithstanding,  reported  from  Walpole  that  the  refuse  fluids 
from'  mills  and  factories  in  that  vicinity  have  killed  the  fish. 

It  is  to  be  noted  of  the  state  of  this  river,  as  was  remarked 
of  the  Blackstone,  that  the  stream,  although  low,  was  not  at 
its  very  low  dry-weather  stage,  which  occurs  generally  in 
October  or  November,  but  in  some  seasons  not  at  all.  In 
extreme  low  water  the  pollution  received  would  be  rendered 
more  perceptible. 

Of  the  waters  of  this  valley.  Prof.  Nichols  says :  **The 
waters  are  all  slightly  alkaline,  are  somewhat  colored,  and 
deposit  a  slight  sediment  when  allowed  to  stand  quietly." 

Charles  River. 

The  statistics  of  the  Charles  River  Valley  will  now  be  pre- 
sented, as  they  were  taken  this  season  by  the  assistant  engi- 
Beer,  Mr.  E.  K.  Clark.  They  are  here  given  in  the  same 
tibular  form  as  for  the  other  rivers* 
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Number. 


Operativea 
Employed. 


'      Woolen  Mills,    . 
I 

'       Cotton  Mills,      . 
hper  Mills, 
Iron  Manufactories,    . 
Pkbit  Mills, 

Stw  Mills  and  Grist  Mills, 
Keacheiy,  .        •        .        . 
:^k  Manufactories,    . 
Total,  .        .        .        . 


14 

8 

10 


43 


336 

1,542 

200 

406 

213 

40 

22 

40 


2,769 


Additional  Notes  by  Mr.  Olark^  Assistant  Engineer. 

"From  Boston  Harbor  to  Watertown,  Charles  River  is  a 
tidal  stream*  In  this  distance  it  receives  a  large  amount  of 
tewage  from  Boston,  Cambridge,  Somerville  and  other 
sources." 

^Watertoion  (population  5,099)  has  no  system  of  sewer- 
^  at  present ;  surveys  have  been  made  with  the  intention  of 
tttablishing  a  complete  system  of  drainage  which  shall  dis- 
charge into  Charles  River.'* 

"^Waltham  (population  9,945)  takes  water  from  a  reser- 
voir near  Charles  River,  at  a  point  about  one  mile  above 
tbe  town.  No  system  of  sewerage  has  been  perfected ;  in 
two  or  three  of  the  main  streets  sewers  have  been  built  which 
wnpty  into  the  river." 

^Newton  (population  16,105).  The  sewage  from  a  part 
of  the  city  goes  into  Charles  River ;  cesspools  are  quite 
extensively  used,  the  contents  of  which  are  removed  once  or 
twice  during  the  year.  Water-works  are  in  process  of  con- 
struction ;  water  is  to  be  taken  from  a  reservoir  near  Charles 
Hiver  a  little  above  Newton  Upper  Falls." 
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^^Dedhqm  (population  5,756)  has  no  water-supply  or 
sewerage  system  ;  proposes  taking  water  from  a  reservoir  to 
be  built  near  Charles  River.  A  portion  of  Dedham  drains 
into  Neponset  River  through  Mother  Brook." 

^Needham  (population  4,536),  Dover  (population  650), 
and  a  part  of  Natick  (population  7,419)  drain  indirectly 
into  the  river.  Much  of  the  sewage  of  Natick  finds  its  way 
into  Cochituate  Lake,  although  the  town  has  not  yet  sewers. 
Along  the  river  from  Boston  to  Natick  the  soil  is  favorable 
for  the  utilization  of  sewage,  although  it  might  be  necessary 
to  pump  it  to  get  sufficient  area.  The  country,  located  as  it 
is,  near  Boston,  and  possessing  many  natural  advantages, 
makes  it  desirable  as  a  place  of  residence ;  and  it  is  being 
rapidly  taken  for  this  purpose.  The  value  of  the  land  is 
increasing  from  year  to  year,  and  at  the  same  time  the  amount 
of  sewage  discharged  into  the  water  along  this  part  of  the 
river  is  increasing.  The  opinion  has  been  given  that  the 
river  below  Natick  should  be  regarded  as  a  sewer,  and  walled 
in ;  while  above  this  point  the  water  should  be  kept  as  free 
from  pollution  as  possible,  with  the  intention  of  using  the 
upper  water  in  the  towns.  All  the  towns  above  Natick  dis- 
charge more  or  less  sewage  directly  into  the  river." 

^Medway  (population  4,237)  is  situated  almost  wholly  on 
the  river,  and  drains  into  it." 

^HolUston  (population  3,339)  is  so  situated  that  the  sew- 
age from  a  large  part  of  the  town  must  flow  directly  into  the 
river." 

^Milford  (population  9,818)  is  a  town  of  considerable 
importance ;  has  no  water-supply  or  system  of  sewerage.  In 
the  principal  street  a  sewer  has  been  built  which  empties  into 
Charles  River.  The  surface-drainage  is  quite  eflTectual,  and 
flows  directly  into  the  river  over  the  meadows,  which  have 
increased  in  value  from  the  larger  crops  of  grass  they  produce 
than  formerly.  A  small  amount  of  refuse  escapes  into  the 
river  from  the  gas-works.  Before  the  mills  on  the  lower  pai't 
of  the  river  were  built,  pickerel  and  trout  were  quite  abun- 
dant ;  now  there  are  comparatively  few.  The  soil  about  Mil- 
ford  is  a  sandy  loam,  and  the  sewage  could  without  difficulty 
be  conveyed  upon  some  of  the  low  land  in  the  neighborhood.'' 

**The  rock  about  the  upper  waters  of  the  Charles  River  is 


1^ 
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graaite.  It  has  been  proposed  to  divert  the  sewage  of  Milford 
from  the  Charles  River  into  the  Blackstone.  The  land  about 
the  head  of  the  Charles  River  is  gradual  in  its  ascents ;  the  rock 
is  almost  wholly  granite.  The  valley  is  entirely  free  from  lime- 
stone. The  water  of  the  Charles  is  tolerably  clear,  and  light 
brown  in  color,  with  the  exception  of  the  two  cases  before 
mentioned, — Cedar  Swamp  Pond,  whose  water  does  not  seem 
to  be  very  clear,  and  the  water  of  Boggistere  Brook,  in  HoUis- 
too,  which  is  a  little  darker  in  color,  but  still  transparent." 

**The  Brighton  abattoir  is  situated  upon  tide- water  of  the 
Charles  River.  At  this  establishment  there  are  killed  about 
1,700  head  of  cattle  and  6,000  sheep  per  week.  Most  of  the 
refuse  is  saved  and  manufactured  into  tallow,  oil,  fertilizer, 
glue,  etc.  The  water  in  which  a  part  of  the  refuse  is  boiled  is 
afterwards  evaporated  for  the  glue,  during  the  cool  weather. 
The  water  used  about  the  works  is  drawn  from  wells ;  there 
are  used  on  an  average  per  day,  about  50,000  gallons,  three- 
fourths  of  which,  at  least,  must  be  used  for  washing  purposes. 
This  latter,  as  it  runs  from  the  floors,  goes  into  a  sewer, 
thence  into  the  river,  and  is  almost  the  whole  and  only  kind 
of  refuse  that  gets  into  the  river.  The  works  are  neat,  and 
tre  conducted  so  that  there  is  the  least  possible  waste." 

^Tbe  rendering  establishments  above  here  are  closed  per- 
manently." • 

Analysis  of  Statistics. 

In  the  following  two  tables  will  be  found  the  statistics  indi- 
cating the  condition  of  the  water  at  certain  points  in  the  Charles 
River  Valley,  for  comparison  with  the  analyses  of  that  water 
at  the  same  points,  and  also  from  the  head  waters  of  the 
Talley. 
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From  this  table  it  can  hardly  be  asserted  that  the  Chai 
Eiver  water  above  Newton  Lower  Falls,  if  properly  filter 
is  unfit  for  domestic  use,  and  yet  the  river  has  received  i 
polluting  refuse  of  forty-two  mills  and  factories,  aud  is  intl 
respect  very  much  in  the  same  condition  as  the  Thames  abo 
London,  having,  however,  a  greater  population  per  square  m 
than  the  Thames  basin.     The  country  seems  destined  to  1 
up  fast  on  the  lower  portions  of  this  basin  coDyenient 
Boston,  and  the  prospect,  therefore,  of  a  large  addition  to  tl 
sewage-pollution  of  the  stream  is  certain  within  the  next  te 
years,  unless,  in  the  meantime,  some  mode  of  meeting  an 
controlling  the  evil  is  made  applicable. 

The  most  of  the  samples  of  water  analyzed  in  this  tabit 
were  taken  from  the  river  late  in  August  at  a  low  summei 
stage  of  the  stream ;  but  they  cannot  be  said  to  have  been 
taken    during   its  lowest  dry-weather   stage   which  usually 
occurs  later,  and  in  that  case  would  have  shown  more  dis- 
tinctly the  contaminations  received.     This  low  dry-weather 
stage  following  a  season  of  low  rainfall,  does  not  occur  every 
season,  and  has  not  thus  far  (November)  occurred  this  year. 
The  samples  analyzed  give  probably  a  fair  view  of  the  char- 
acter of  the  water  during  its  usual  summer  stage. 
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Chioopee  River. 

The  river-statistics  of  the  Chicopee  Valley  will  now  be  given 
as  they  were  gathered  this  season  by  the  assistant  engineer, 
Mr.  Charles  D.  Ward.  This  is  the  largest  river-basin  within 
the  State,  comprising  an  area  of  seven  hundred  and  eighteen 
square  miles,  of  which  two  hundred  and  eighty-six  square 
miles  remain  at  this  date  uncontaminated  by  any  polluting 
refuse  other  than  what  may  proceed  from  farming  operations 
and  a  very  scattered  population.  There  is  no  trades-pollu- 
tion on  this  portion,  nor  any  concentrated  sewage. 

To  the  tabular  statement  here  given  (see  pp.  110-118),  Mr. 
Ward  adds  the  following  notes  : — 

In  the  large  district,  above  point  C  on  the  map,  ^Hhe  sew- 
age is  a  very  small  matter,  as  there  are  no  large  towns." 

**At  West  Warren,  seventy  tenements,  perhaps  five  or  six 
persons  in  each,  are  connected  with  the  river  by  drains,  but 
simply  sink  and  surface  water  enter  them,  as  the  water-closets 
do  not  connect. 

**  Nearly  all  the  water-closets  of  the  factories  and  mills, 
employing  2,340  hands,  in  those  visited  and  noted,  empty 
directly  into  the  river. 

"*  Minerals^  etc. — ^This  whole  division  seems  to  be  composed 
of  igneous  rocks. 

*"  There  is  iron  scattered  through  a  large  part,  especially  a 
few  miles  south  of  North  Dana,  where  an  old  abandoned  mine 
is  shown,  and  another  a  few  miles  north-east  of  Gilbertville. 

'^  There  are  also  strong  iron-s{)rings  at  Coldbrook,  and  near 
West  Warren,  which  are  used  medicinally. 

"The  hills  are  from  two  hundred  to  five  hundred  feet  in 
height." 

Between  B  and  C  on  the  Map. 

"^Sewage. — At  Three  Bivers  there  are  a  few  drains  that  take 
sintwater  from  about  three  hundred  persons,  but  very  few 
water-closets  connect :  at  Bond's  Village,  or  Duckville,  about 
oue  hundred  and  fifty,  under  same  conditions.  At  Thorn- 
dike,  thirteen  tenements ;  about  five  in  each  are  drained,  but 
lio  water-closets. 

[See  page  110. 
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Summary. 


Opendrea 
Employed. 


Cotton  Mills, .        « 

Foundries  and  Machine-shops, 

Woolen  Mills  and  Dye  Works, .        .        *       *       ^ 

Bleaching  Works, 

Paper  Mills, 

Hat  Works, 

Tanneries, 

Gas  Works, 

Saw  and  Grist  Mills, 


6,228 

1,102 

1,028 

20 

262 

825 


19 


8,984 
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river  is  used  in  the  manufacture  of  news-paper,  but  it  is  said 
not  to  be  pure  enough  for  fine  paper,  on  account  of  the  iron 
in  it. 

^  Fish. — Pickerel,  perch,  dace,  suckers,  shiners,  and  sunfish 
are  caught  in  all  parts  of  the  river.  No  fish  seem  to  have 
abandoned  the  river,  but  the  number  is  reduced  by  being 
caught  out.  Horses  and  cattle  drink  the  water  in  all  parts 
of  the  river  freely. 

^  At  Chicopee,  the  upper  dam,  with  a  head  and  fall  of  thirty 
feet,  includes  the  two  lower  ones  of  eight  abd  seven  feet,  as 
they  merely  get  what  flows  over  the  upper  one.  The  same  is 
true  of  the  twenty-six-feet  dam  at  Chicopee  Falls." 

ANAiiYSis  OF  Statistics. 

In  the  following  table  will  be  found  summarized  the  river- 
statistics  of  some  of  the  points  from  which  samples  of  water 
were  taken  for  the  chemist,  from  which  the  extent  of  the 
previous  pollution  cim  be  judged  of  and  compared  with  its 
exhibition  in  the  proper  analysis. 

I  will  give,  too,  from  the  tables  of  analyses,  the  results 
for  the  points  indicated  in  the  table  just  mentioned,  and 
those  also  of  some  of  the  head  waters  of  this  river,  for  com- 
parison : — 
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BiveT'Statistics^  Taunton  Valley^  Summary. 


KQmber. 


OperaUres 
£inpIojQd. 


Woolen  Mills 

Cotton  Mills, 

Ironworks, 

Paper  Mills, 

Silver-plating,  Jewelry  and  Watchmakers, 

Shoe-shops, 

Laundry, 

Fire-brick  and  Cnicible  Works, 

Saw  and  Grist  Mills, 


171 

1,419 

8,817 

85 

615 

482 

8 

39 


6,086 


Mr,  Fuller  gives  the  following  additional  notes :  — 

"Of  the  height  of  the  water,  when  samples  were  taken,  I 
would  say  that  I  think  the  water  was  as  low  as  it  has  been 
this  summer.  The  season  has  not  been  a  dry  one,  there  hay- 
ing been  frequent  rains,  and  probably  the  river  has  not  been 
60  low  as  it  generally  is  in  the  summer  season. 

"  The  Taunton  Valley  is  not  rocky.  There  is  no  limestone, 
and  I  think  no  quarries  of  any  stone.  A  stone,  called  white 
stone,  is  found  in  the  vicinity  of  Long  Pond,  in  Freetown. 
It  is  used  in  making  iron  furnaces.  Field  bowlders  of  granite 
are  met  with. 

"The  common  river  and  pond  fish  are  found  through  the 
entire  valley;  viz.,  red  and  white  perch,  pickerel,  shiners, 
flat-fish,  horned  pouts ;  in  some  of  the  ponds,  bass  have  been 
placed.  In  the  main  river  there  are  also,  in  the  spring,  her- 
ring. I  do  not  think  any  fish  have  been  driven  off  by  the 
polluting  refuse  of  mills  or  by  the  sewage  of  towns. 

"Little  or  Three  Mile  Kiver  receives  the  polluting  refuse  of 
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There  are,  without  doubt,  some  small  beds  in  existence  in  the 
northern  part  of  this  town,  and  in  Sharon,  West  Bridgewater, 
Mansfield,  and  other  adjoining  towns.  The  bottom  of  Masso- 
poag  Pond,  in  Sharon,  being  an  ore-bed,  the  right  to  use  the 
same,  still  belongs  to  the  heirs  of  Gen.  Leich,  Who  at  one 
time  was  the  largest  iron-man  in  the  State,  he  running  blast 
furnaces  at  Easton,  Foxborough,  Walpole  and  North  Chelms- 
ford. The  fact  of  this  being  an  iron  region  would  account 
for  the  establishment  of  the  iron-works  in  Bridgewater.  But, 
as  regards  the  iron-works  in  Taunton,  I  think  that  they  were 
started  as  business  investments,  and  not  from  the  fact  of  the 
ore  region,  as  in  the  case  of  the  other  establishments  men- 
tioned. Since  1835,  the  iron  used  here  is  obtained  from  other 
States ;  no  iron  being  made  from  the  ore  since  that  time  in 
any  of  the  foundries  I  have  mentioned." 

Analysis  or  Statistics. 

In  the  following  table  the  statistics  are  condensed  as  before 
of  some  of  the  points  on  the  streams  from  which  samples  of 
water  were  taken  for  analysis.  The  results  of  the  analyses 
can  here  be  compared  with  the  measure  of  pollution. 

In  the  second  table  will  be  found,  grouped  from  Prof. 
Nichols'  tables,  the  analyses  of  the  waters  taken  from  the 
points  indicated  in  the  one  previous  to  it;  the  letters  will 
show  the  positions  of  these  points  on  the  map.  Several 
examples  of  the  character  of  the  head  waters  are  also  given. 
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In  the  last  example  of  this  table,  from  water  taken  near 
North  Dighton,  there  is  evidence  of  some  mixing  of  the  salt 
water  with  the  fresh.  In  the  other  examples,  the  water  taken 
from  Town  River  and  from  Winetuxet  River,  show  larger 
proportions  of  solid  residue  than  any  of  the  others,  except 
the  last ;  and  yet  the  pollutions  to  which  those  streams  are 
exposed  at  these  points  are  mucli  less  than  for  any  of  the 
other  examples,  and  they  could  not  be  condemned  now  on 
that  account.  This  river  was  not  at  its  lowest  dry-weather 
stage  when  the  samples  of  water  were  taken  for  the  chemist, 
nor  has  this  stage  been  reached  this  season,  so  far  as  I  can 
learn,  upon  this  or  any  of  the  rivers  examined  by  us. 

Of  the  waters  examined  from  this  valley.  Prof.  Nichols 
remarks :  — 

**The  waters  of  the  great  ponds  (such  as  Assawampsett, 
Great  Quittacas,  Little  Quittacas),  and  of  some  of  the  brooks 
at  the  head  waters  of  the  Taunton  River,  are  clear  and  colorless. 
The  water  of  the  river  itself,  and  of  its  main  tributaries,  is 
quite  strongly  colored  with  vegetable  matter,  probably  in 
part  at  least  combined  with  iron,  which  occurs  to  a  greater 
amount  in  the  waters  of  this  stream  than  in  that  of  some  of 
the  others  examined. 

''The  waters,  like  those  of  most  rivers,  are  slightly  alkaline, 
less  so  as  a  rule  than  those  of  the  Chicopee  or  Biackstone,  and 
much  less  so  than  the  Connecticut,  at  Springfield.  On  two 
occasions  only  have  I  observed  other  than  an  alkaline  reac- 
tion. Samples  of  water  were  taken  at  two  different  times  at 
East  Taunton,  above  and  below  the  Old  Colony  Iron  Works. 
The  sample  taken  August  6th,  below  the  works,  was  slightly 
bat  distinctly  acid.  The  other  occasion  was  August  5th, 
when  specimens  were  taken  above  and  below  the  Bridgewater 
Iron  Works.  The  specimen  taken  above  the  works  was 
slightly  alkaline ;  that  taken  below  was  neutral, — neither  acid  • 
nor  alkaline.  This  would  seem  to  indicate  that  at  times  a 
small  amount  of  acid  liquor  is  allowed  to  run  into  the  river. 

**The  only  specimen  polluted  to  any  considerable  extent  was 
No.  39  (e  on  the  map),  taken  below  a  wool-scouring  estab- 
lishment. This  specimen  was  very  turbid,  and  did  not  be- 
come clear  on  standing. 
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^The  greasy-lookiDg  suspended  matter  was  seen,  under  the 
microscope,  to  contain  bits  of  animal  hair  (wool),  and  epithe- 
lial cells,  besides  animal  and  vegetable  microscopic  growth. 

^The  tables  show  that  the  influence  of  the  salt  water  is  felt 
above  the  entrance  of  Three  Mile  River,  but  not  as  far  as  the 
entrance  of  Little  River  (Mill  River)  ;  also  I  think  the  tide 
has  no  influence  on  the  waiter  at '  Shallow  Water,'  from  which 
point  it  is  proposed  to  take  the  water-supply  of  the  city  of 
Taunton,  the  differences  not  following  any  regular  law.  I 
think  the  examination  further  shows  that,  while  undoubtedly 
the  most  desirable  water-supply  for  the  city  of  Taunton  is 
offered  in  the  great  ponds,  yet  the  river  is  able  to  afford 
water  sufficient  and  practically  pure  for  domestic  purposes, 
and  superior  to  most,  if  not  all,  the  water  at  present  derived 
from  wells." 


In  the  accounts  of  the  different  valleys,  one  of  the  tables 
in  each  case  presents  among  other  data,  what  is  there  called 
the  ''dry-weather'*  flow  of  the  stream,  that  the  reader  might 
understand  something  of  the  small  volume  of  water  which 
prevails  in  a  low  season  of  rainfall.  The  polluting  refuse 
received  into  the  particular  stream  may  remain  about  the 
same  per  day  for  each  month  of  the  year,  but,  whereas  its 
effect  could  not  be  perceptible  during  a  flood,  its  proportion 
to  the  volume  of  water  flowing  down  stream  becomes  greater 
and  greater  as  the  water  gets  lower,  until,  during  its  days  of 
minimum  water,  it  may,  even  when  not  otherwise  excessive, 
foul  the  stream  so  as  to  render  it  unfit  for  any  use  then. 

The  dry-weather  flow  does  not  mean  the  minimum  flow, 
which  will  sometimes  not  reach  one-half  of  the  other.  The 
dry-weather  flow  is  meant  to  represent  the  average  of  four  to 
six  weeks  of  the  lowest  stage  of  the  river  during  an  unusually 
dry  summer.  The  dams  and  works  on  the  river  generally 
admit  of  this  average  being  secured,  and  obliterate,  so  to  say, 
1|he  extreme  minimum  flow,  which  would  in  a  natural  state  of 
the  river-bfed  otherwise  frequently  be  exhibited. 

The  following  gaugings  have  guided  me  in  deciding  on  the 
rates  of  flow  assumed  in  these  tables. 

The  Charles  River,  as  gauged  in  August,  September  and 
October,  1845,  by  John  B.  Jervis  and  Walter  P.  Johnson, 
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gave  an  average  of  19,108,451  U.  S.  gallons  per  diem  through 
the  month  of  September.  The  point  chosen  was  above 
Newton  Upper  Falls,  but  below  the  Mother  Brook.  The 
Mother  Brook  draws  off  into  the  Neponset  Kiver,  one-third 
of  the  water  running  in  the  Charles  River.  The  natural  flow 
per  diem,  for  September,  1845,  would  therefore  be  28,662,676 
gallons.  The  drainage-area  for  this  point  is  two  hundred 
and  thirty-six  square  miles ;  the  flow  per  square  mile  therefore 
is  121,452  gallons  per  diem=16,235  cubic  feet,  giviug  a  rate 
of  0.188  cubic  feet  per  second  per  square  mile. 

Mr.  Davis  states  that  the  flow  of  the  Sudbury  in  the  early 
part  of  November,  1874,  as  determined  by  accurate  gauging, 
was  135,^000  gallons  per  square  mile  of  water-shed  per  diem. 
This  is  equal  to  0.209  cubic  feet  per  second  per  square  mile. 

The  outlet  of  Flax  Pond  at  Lynn  was  gauged  by  Mr. 
Fteley  for  Mr.  Davis,  from  November  24  to  December  13, 
1874,  at  the  height  of  the  drought.  The  yield  averaged 
128,400  gallons  per  square  mile  of  the  water-shed,  which  is 
equal  to  0.198  cubic  feet  per  second  per  square  mile. 

The  only  gauging  which  I  have  of  the  Merrimack  River 
shows  a  much  larger  rate  of  summer-flow.  A  note  from  Mr. 
James  B.  Francis  gives  me  the  following  information  :  "  A 
gauge  made  of  the  flow  of  the  river  here  (Lowell),  July  24 
and  25,  1840,  when  it  was  called  unusually  low,  gave  1,488.63 
cubic  feet  per  second.  Another,  during  the  same  drought, 
"August  2  and  4,  1840,  gave  1,505.91  cubic  feet  per  second. 
This  was  before  we  had  any  control  of  the  lakes  and  reser- 
voirs." 

The  water-shed  above  this  point  is  estimated  at  3,598  square 
miles. 

This  gives  a  rate  of  0.416  cubic  feet  per  second,  which  is 
more  than  double  of  the  gauging  on  the  smaller  streams  given 
above.  The  lakes  and  reservoirs  on  this  water-shed  must 
have  affected  the  result,  although  they  were  not  utilized 
then  for  mill-power  to  the  same  extent  as  now. 

The  first  three  instances,  as  belonging  more  nearly  to  the 
grounds  which  have  been  examined  this  season,  have  been 
taken  as  a  sufficient  guide  in  this  instance.  The  average  of 
these  is  0.198  cubic  feet  per  second  per  square  mile.  I  have 
taken  it  at  0.200  per  second  for  the  Chicopee  Kiver,  the 
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when  he  is  prostrated  by  sickness  and  his  powers  of  resist- 
ance to  such  influences  are  then  proportionally  impaired. 

We  have  therefore,  as  Dr.  Frankland  says,  always  to  ascer- 
tain and  keep  in  view  the  character  of  the  stream  as  regards 
exposure  to  pollution,  and,  if  it  has  received  much  filth  in  its 
course,  to  consider  its  waters  objectionable  and  to  be  avoided 
if  possible  for  human  use ;  unless,  indeed,  the  volume  of  the 
stream  should  be  so  great,  compared  with  the  filth-pollution, 
as  practically  to  be  independent  of  such  reasoning. 

As  an  instance  confirmatory  of  these  remarks,  take  the 
water  of  the  Blackstohe  River  at  the  point  where  it  crosses 
the  state  line,  near  Blackstone. 

The  river  reaches  this  point,  carrying  with  it  the  sewage 
of  the  city  -of  Worcester,  the  refuse  waters  of  thirty-six 
woolen  mills,  twenty-three  cotton  mills,  six  iron-works,  a 
tannery  and  a  slaughter-house, — these  works  employing  7,200 
liands,  much  of  whose  ablutions  and  sewage  passes  into  the 
river. 

The  sewage  of  Worcester  may  be  taken  at  a 

minimum  per  day  of  •  •  «  •  2,000,000  gals. 
The  sewage  of  the  mill  operators  and  their 

families,  at 36,000     << 

The  fluid  refuse  of  the  mills  it  is  difficult 

to  estimate  even  approximately ;  it  was 

estimated  by  the    assistant    engineer   at 

2,678,000  gallons— say,  ....  2,500,000    << 


Gallons  per  diem,         .         •         •         •  4,536,000 
Equal  to  606,508  cubic  feet  per  diem. 

At  Blackstone,  the  dry- weather  flow  of  the  river  is  taken 
It  5,961,600  cubic  feet  per  diem. 

This  kat  includes  the  polluted  waters  as  above  estimated. 
We  have  therefore  in  this  case,  5,355,092  cubic  feet  of 
unpolluted  water  mixed  with  606,508  cubic  feet  of  badly 
polluted  water. 

The  aewage  and  refuse  waters  delivered  into  this  river 
amount,  then,  by  this  estimate,  to  a  little  over  ten  per  cent, 
of  the  average  dry-weather  flow  of  the  stream  at  Blackstone, 

19 
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a  degree  of  contamination  which  will  be  admitted  to  be  con- 
demnatory of  that  water ;  but,  when  the  sample  of  water  was 
taken  for  analysis  (July  10),  the  river  was  not  at  its  lowest 
summer  stage,  which  generally  occurs  much  later  in  the 
season.  The  flow  in  the  river  was  not  gauged  at  the  time  that 
the  sample  was  taken  for  analysis,  but  it^  rate  at  that  time 
might  probably  be  about  double  of  the  dry-weather  flow  of  a 
low  season  of  rainfall,  which  would  reduce  for  that  date  the 
proportion  of  the  Worcester  and  trades  sewage  to  over  five 
per  cent,  of  the  volume  of  water  running  at  Blackstone. 

None  of  the  rivers  examined  by  us  have  this  season  reached 
the  low  stage  of  water  referred  to ;  they  have  all  been  in  a 
low  summer  stage  when  the  samples  of  water  were  taken, 
but  not  exceptionally  so ;  and  yet  this  exceptionally  low 
stage  must  be  encountered,  sometimes  for  months,  during  very 
dry  years.  The  pollutions  received  must,  then,  be  applied  to 
this  measure  to  understand  the  degree  of  foulness  to  which 
the  stream  will  be  subject,  noting,  however,  that  during  the 
very  dry  stage  referred  to,  while  the  pollution  from  sewage 
will  not  be  reduced,  the  pollutions  from  trades  refuse  will  be 
diminished  considerably,  whenever  for  want  of  water  the 
factories  are  obliged  to  intermit  or  work  half-time. 

The  analysis  fails  to  show  much  difi*ereuce  between  the 
water  of  the  river  at  this  point  and  its  head  waters — not 
enough  to  condemn  the  water  for  domestic  use  or  any  other 
use ;  but  if  you  mix  five  per  cent,  of  sewage-water  with 
ninety-five  per  cent,  of  unpolluted  river-water,  the  chemist 
could  hardly  fail,  we  should  suppose,  to  discover  some  evi- 
dence of  pollution.  If  this  be  so,  we  cannot  avoid  the 
inference,  notwithstanding  what  has  been  said,  and  notwith- 
standing the  opinions  of  eminent  English  chemists,  that  in 
the  course  of  its  movement  over  some  twenty  miles  of  the 
river  channel,  the  sewage  fluids  in  this  case  have  lost  some  of 
their  impurities,  and  that  the  analysis  is  not  entirely  at  fault 
in  encouraging  this  inference. 

Of  our  rivers  enough  has  been  said,  now  and  heretofore,  to 
show  that  any  defence  of  their  waters  against  the  impurities 
which  so  conveniently  flow  into  them  from  the  settlements 
and  works  on  their  banks,  has  thus  far  been  merely  nominal ; 
that  is,  the  law  can  be  used  to  prevent  a  nuisance  from  con- 
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tinning  to  be  poured  into  the  river,  but  it  is  not  used  because 
the  process  is  too  slow,  cumbersome  and  expensive. 

To  change  this  state  of  affairs,  and  to  remedy  it  radically,  is 
the  problem  now  presented ;  and,  while  those  who  have  been 
obliged  to  study  the  subject  are  confident  that  it  is  not  insolu- 
ble, it  is  fiill  of  that  kind  of  difficulty  to  overcome  which 
will  demand  great  perseverance,  some  experimenting,  and,  it 
may  be,  considerable  invention  and  ingenuity.  Not  that  there 
has  not  been  much  done  in  Great  Britain  to  give  direction  to 
whatever  may  have  to  be  done  here,  but  our  severe  winter 
climate  presents  a  difficulty  by  itself  which  will  require  special 
treatment ;  and,  while  there  appears  to  be  nothing  insurmount- 
able in  dealing  with  it»  it  will  probably  add  to  the  expense  of 
all  the  purifying  processes  necessary  to  meet  the  different 
kinds  of  pollution  to  be  dealt  with.  Every  process  will  have 
in  some  d^ree  to  be  tentative  on  this  account,  until  the 
simplest  and  most  economical  mode  of  meeting  the  case  is 
reached* 

The  Prevention  op  Pollution. 

The  law  requires  the  Board  of  Health  ^  to  devise  a  system 
by  which  said  rivers,  estuaries  and  ponds  may  be  protected 
against  pollution,  so  far  as  possible,  all  with  the  view  to  the 
preservation  of  the  health  of  the  inhabitants  of  this  Common- 
wealth." 

To  devise  and  perfect  a  system  as  varied  in  its  modes  of 
action  as  the  fluid  impurities  emanating  from  the  different 
kinds  of  works  and  from  ordinary  sewage  will  require,  must, 
as  has  been  hinted  above,  be  a  work  of  time ;  and,  while 
authority  must  be  lodged  somewhere  to  begin  this  work,  and 
probably  to  expend  some  money  in  ascertaining  sometimes 
how  to  begin,  it  seems  obvious  that  the  authority  given, 
shoald,  in  fairness  to  cities  and  manufactories,  be  exercised 
in  the  first  instance  only  conditionally,  and  that  in  the  case 
of  any  fluid  impurities  requiring  to  be  stopped  from  entering 
the  stream  and  to  have  their  poisonous  qualities  destroyed, 
and  the  residue  rendered  innoxious  before  being  passed  into 
the  stream,  the  authority  having  the  power  to  require 
this  coarse  should  be  required  to  show  how  it  can  be  done, 
and  the  apparatus  or  material  required  to  effect  H.     In  other 
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words,  that  authority  must  be  prepared  to  indicate  or  teach 
the  mode  of  purification  before  taking  legal  action  against  it, 
the  party  required  to  act  in  the  particular  case  being,  how- 
ever, at  liberty  to  follow  any  process  which  he  may  prefer 
having  in  view  the  same  end. 

It  may  be  further  remarked  in  this  relation,  that  the  authority 
indicated  should  have  the  power  to  interfere  with  the  pollution 
by  steps,  if  advisable,  perfecting  such  processes  thereafter  as 
circumstances  admit  of  it.  This  might  operate  better  than 
attempting  that  thoroughness  of  purification  which  may  be 
practicable  at  once,*  inasmuch  as  entire  purification  will  not 
probably  in  any  case  be  attainable. 

It  may  seem  out  of  place  in  this  paper  to  notice  this  phase 
of  the  subject,  but  its  consideration  is  not  easily  avoided,  and 
the  allusion  to  it  grows  naturally  out  of  the  subject. 

As  an  instance  of  the  kind  of  difficulty  which  will  have 
to  be  studied  and  overcome,  the  application  of  sewage  to  irri- 
gation may  be  mentioned.  Of  all  the  modes  of  dealing  with 
sewage,  this  may  be  said  to  be  the  favorite,  inasmuch  as  it 
undertakes  in  a  more  simple  way  than  any  other  to  apply  the 
fluid  sewage  upon  land  so  as  to  make  it  as  largely  remunera- 
tive as  possible.  But  there  are  two  kinds  of  irrigation  in 
this  connection, — the  irrigation  which,  whether  using  water 
or  sewage,  applies  it  to  the  crops  only  as  required  and  in 
quantities  calculated  to  produce  the  best  results.  This  kind 
of  irrigation  may  be  said  to  be  always  profitable ;  but,  in  this 
case,  what  is  not  wanted  is  not  purified,  and  the  overplus  of 
that  which  has  been  used  is  not  purified,  although  it  has  been 
somewhat  deprived  of  its  noxious  qualities. 

The  other  kind  of  irrigation  is  that  which  has  in  view,  not 
merely  the  utilization,  but  also  the  absolute  purification  of 
the  sewage-water.  In  this  case  there  must  be,  first,  such  a 
liberal  extent  of  land  provided  as  will  admit  of  the  sewage 
during  the  growing  season,  at  least,  being  entirely  used  by 
the  different  crops,  arranged  to  that  end.  The  process  of 
irrigation,  to  produce  the  best  results,  being  always  intermit- 
tent, the  grounds  are  broken  up  into  many  divisions  or  plots 
(the  circumstances  prescribing  their  size  and  number),  so 
that  the  sewage-fluids  can  be  transferred  at  will  from  one  plot 
to  another,  or  from  one  kind  of  crop  to  another ;  and  there 
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would  want  to  be  some  idle  plots,  so  to  say,  upon  which  the 
sewage  could  be  thrown  at  seasons  when  it  was  in  excess  of 
what  the  growing  or  maturing  crops  required.  The  reader 
will  understand  that  in  the  process  of  irrigation  a  certain  por- 
tion of  the  fluid  will  settle  into  the  ground ;  and  it  is  desira- 
ble that  the  ground  should  be  of  such  a  free  and  open  charac- 
ter as  to  admit  of  this  and  to  encourage  it ;  for  it  is  this 
earthy  filtration  supplementing  the  action  of  roots  of  the 
growing  crops  which  deprives  the  sewage  of  its  noxious  qual- 
ities, and  renders  what  is  left  of  it  fit  to  escape  into  the 
neighboring  brook  or  stream.  If  this  character  of  ground  is 
not  present,  if  the  irrigation  field  has  a  heavy  or  clayey  soil, 
deep  drainage  will  enable  it  to  produce  the  same  cleansing 
effects ;  but  the  ground  must  be  high  enough  to  admit  of  this 
drainage-water,  thus  purified,  escaping  freely  into  some  neigh- 
boring stream.  To  this,  the  most  favorable  view  of  irriga- 
tion as  a  means  of  entire  purification,  there  are  two  excep- 
tions, and  under  a  negligent  manipulation  of  the  process 
there  would  be  more;  these  are,  first,  the  storm  waters, 
which  at  certain  times  will  make  the  delivery  through  the 
sewers  so  large  as  to  render  any  reasonable  extent  of  irriga- 
tion-fields incompetent  for  the  time  being  to  meet  the  excess^ 
which  cannot  be  allowed  to  flood  the  field,  but  must  be  other- 
wise taken  care  of;  the  second  exception  is  the  winter,  when 
for  some  months,  it  may  be,  the  irrigation-fields  will 
become  useless  as  such.  Beginning  with  what  can  be  done, 
the  difficulties  which  these  exceptions  present  will  gradually 
8ol7e  themselves,  and  it  would  be  needless  now  to  speculate 
upon  the  precise  way  in  which  this  will  be  accomplished. 

Dr.  Folsom's  report  of  how  this  has  been  met  in  Northern 
Europe  will  throw  some  light  on  the  matter.  When  a  begin- 
ning is  made,  however  imperfectly,  the  necessities  of  the  case 
will  create  the  ambition  to  remedy  what  is  amiss  or  incom- 
plete, and  some  satisfactory  solution  of  this  difficult  problem 
will  in  all  probability  follow. 

It  will  be  thought  by  some  that  in  the  winter  the  sewer- 
fluids  might  bo  passed  into  the  stream  without  rendering  its 
waters  so  objectionable  as  in  summer ;  but  the  reverse  is  said 
to  be  the  case:  the  gases  which  escape  from  the  sewer- 
deposits  in  summer  from  over  the  entire  surface  of  the  stream 
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are  sealed  up  in  winter,  so-  that  by  breaking  /i  hole  in  the  ice 
the  bad  odor  is  made  perceptible  by  this  kind  of  concentra- 
tion in  winter,  when  in  summer  the  sense  of  smell  does  not 
reach  it  under  ordinary  circumstances.  The  winter  water  is 
therefore  more  dangerous  than  the  summer  water  except  that, 
there  being  generally  more  water  flowing  in  the  river  then, 
the  poisonous  fluids  entering  it  will  be  more  diluted. 

It  is  probably  true  that  no  process  or  combination  of  proc- 
esses for  the  sufficient  purification  of  sewage-waters  has  ever 
produced  results  which  oollectively  made  it  remunerative ;  the 
precipitate  collected  by  most  of  the  patent  processes  will 
always  sell  for  something  for  farming  purposes,  and  where 
irrigation  is  used  besides,  crops  will  be  large  and  have  com- 
manded good  prices,  but  the  adjuncts  (whether  of  laud  for 
filtration  or  otherwise)  necessary  to  destroy  the  whole  of  the 
filth  more  than  eat  up  the  profits.  It  is  a  great  advantage 
and  encouragement  to  be  able  to  reduce  the  cost  of  this  kind 
of  purification ;  but  to  attain  the  desired  result  without  any 
outlay,  far  less  to  make  it  a  means  of  profit,  is  not,  in  the 
present  state  of  our  knowledge,  to  be  expected. 

The  ground  below  Worcester  is  understood  to  be  very 
favorably  situated  for  irrigation,  and  the  soil  and  subsoil  to 
be  of  the  right  character  as  well  for  filtration.  There  will  be 
a  good  opportunity,  then,  to  deliver  the  Blackstone  River  from 
this  its  greatest  concentration  of  pollution,  and  to  experiment 
on  the  kinds  of  winter  appliances  that  will  be  necessary  in 
combination  either  with  irrigation  or  filtration. 

Drainage  and  Sewerage. 

We  come  now  to  the  second  branch  of  the  subject  in  the 
order  in  which  it  has  been  presented  here,  although  in  the 
discussion  of  the  first  it  has  been  impossible  to  avoid  touch- 
ing on  the  second. 

The  law  requires  the  Board  of  Health  ^  to  investigate  the 
subject  of  the  correct  method  of  drainage  and  sewerage  of 
the  cities  and  towns  of  the  Commonwealth,  and  to  devise  and 
report  a  system  by  which  said  cities  and  towns  may  bo  prop- 
erly drained." 

To  devise  a  system  which,  within  the  compass  of  a  report 
of  this  kind  would  be  applicable  in  its  details  to  all  cities  and 
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towns,  would  be  impossible ;  eyeiy  city  or  town  must  be  the 
subject  of  a  separate  study  by  a  competent  engineer,  founded 
on  a  correct  and  minute  survey  of  the  streets  or  ground  to  be 
drained  or  sewered,  with  correct  levellings  of  the  whole. 

The  law  evidently  did  not  intend  this  construction  to  be 
put  upon  it,  but  it  may  have  expected  that  some  general  prin- 
ciples should  be  presented  controlling  this  part  of  the  subject. 
Such  general  principles  will  govern  each  case,  but  to  pre- 
scribe any  special  mode  of  carrying  them  out  might  be  bur- 
densome where  all  the  State  is  interested  in  the  result. 
Some  points,  however,  may  be  noticed  that  are  independent 
of  any  particular  working  system,  or  common  to  all  of  them. 
In  Europe,  the  drainage  of  the  subsoil  by  a  separate  pro- 
Tirion  of  drains,  apart  from  the  usual  system  of  sewers  to 
carry  off  the  house-refuse,  has  been  advocated,  and  there 
may  be  places  where  from  the  character  of  the  subsoil  or  the 
unount  of  water  present  in  it,  such  a  double  system  would  be 
desirable;  but  it  has  not  found  favor  in  this  country,  nor 
are  we  aware  that  it  has  been  anywhere  found  necessary ;  * 
the  increased  cost  of  any  such  double  system,  and  the  incon- 
Tenience  to  the  streets  growing  out  of  its  proper  mainte- 
DSDce,  would  always  be  barriers  to  its  adoption. 

The  proper  drainage  of  the  soil  is  always  very  important, 
but,  except  where  the  water  is  held  up  by  a  neighboring  river 
or  lake  or  by  tide-water,  the  trenches  made  for  the  sewers  in 
our  cities  evidently  act  more  or  less  as  blind  drains  to  keep  it 
down. 

This  drainage  of  the  subsoil,  following  as  it  frequently  does 
the  construction  of  sewers,  if  obtained  at  all  through  that 
defective  construction  which  admits  of  leakage  into  the 
sewers,  will  do  no  harm  while  that  leakage  is  moderate  in 
tmount,  and  consists  of  subsoil  water  escaping  into  the 
sewers.  But  the  engineer  will  note  that  the  same  defective 
construction  would  admit  of  leakage  from  the  sewer  into  the 
subsoil,  when  the  subsoil-water  happened  to  get  below  the 
level  of  the  sewer,  and  that  in  this  case  the  evil  following  a 
leakage  outward  would  be  twofold :  the  subsoil  would  be  ren- 
dered filthy  and  might  infect  the  neighboring  cellars,  and  the 

*  It  bus  been  used  for  some  years  in  tbree  towns  of  England. 
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fluid  necessary  to  the  flow  of  sewage-matters,  if  lost  in  this 
way,  would  lead  to  deposits  within  the  sewers  of  the  heavier 
matters,  very  objectionable  there  in  every  way. 

For  the  continued  and  perfect  action  of  the  sewage,  there- 
fore, under  all  circumstances,  the  sewer  should  be  so  con* 
structed  as  to  be  tight,  and  not  leaky,  unless  the  circumstances 
make  the  other  course  very  clearly  desirable.  It  is  not  diflB- 
cult  to  make  concrete  sewers  tight,  if  made  with  Portland 
cement  concrete,  or  its  equal ;  nor  is  it  difficult,  with  proper 
attention  to  the  joints,  to  make  a  pipe-sewer  tight,  nor  a  brick 
sewer,  if  the  engineer  is  determined  to  have  it  so. 

The  neglect  of  deep-soil  drainage  in  the  country  at  farm- 
houses, isolated  dwellings  of  any  kind,  or  villages,  must  be 
the  cause  of  more  sickness  than  any  defects  in  the  condition 
of  the  waters  used  thei'e.  In  cities,  the  sewer-drains,  or 
trenches,  which  are  always  deep,  to  some  extent  take  care  of 
it,  and,  where  they  do  not,  the  damp  or  wet  cellars  make  the 
danger  known,  and  show  the  necessity  then  of  some  sep- 
arate provision  to  keep  down  the  subsoil  water.  In  those 
streets  of  a  city  which  lie  on  a  river  bank,  subject  to  floods, 
or  upon  the  seaboard,  as  Boston,  where  the  tides  rise  from 
eight  to  ten  feet,  both  the  drainage  and  the  sewerage,  as  ordi- 
narily provided  for,  are  liable  to  serious  interruption ;  in  the 
first  case,  irregularly ;  in  the  second  case,  daily.  To  provide, 
if  possible,  for  the  uninterrupted  flow  of  the  sewage,  is  always 
important.  It  is  very  important  that  that  flow  should  not  at 
any  time  be  brought  to  rest,  because  then  the  heavier  por- 
tions will  become  deposited,  and  will  accumulate  and  fester  so 
as  to  generate  the  dangerous  gases  which  belong  to  putrid 
sewage,  but  which  in  the  case  of  fresh  sewage  are  merely 
ofiensive.  It  is  desirable  always  that  the  sewage  generated 
in  a  city  should  leave  the  city  on  the  same  day,  within  twelve 
hours  at  most,  and  that  it  should  never  be  retained  long 
enough  to  become  putrid.  The  drainage  in  such  exceptional 
cases  would  be  a  more  difficult  matter,  and  it  would  probably 
be  cheaper  in  most  cases  to  keep  all  streets  and  dwellings 
situated  well  up  above  tidal  influences,  than  to  attempt  to 
keep  down  the  subsoil  water.  But  the  interruption  of  the 
sewage-flow  is  another  matter ;  it  leads  to  a  filthy  deposit 
growing  with  each  day,  and  which  cannot  be  removed  by  the 
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rate  of  original  flow  which  would  have  kept  it  in  motion  to 
the  pump-wells,  and  prevented  its  deposit.  If  it  is  allowed 
to  subside  and  get  firm,  it  can  only  be  carried  off  thereafter 
tt  intervals  by  storm  waters ,  or  by  flushing,  or  by  manual 
labor;  in  either  case  after  it  has  become  very  ofiensive. 
Under  such  a  state  of  things,  ventilation  becomes  very 
important.  It  is  conceded  that  the  impure  air  of  sewers 
should  rather  be  allowed  by  frequent  shafts  to  escape  into  the 
street,  than  be  driven  into  the  houses,  as  it  will  be  more  or 
less,  if  no  other  oiUlet  is  provided  for  it. 

Of  the  sewage  proper,  the  Board  of  Health  is  required  ^*to 
report  how  far  said  sewage  may  be  utilized  and  disposed  of.'' 

The  utilization  of  sewage  by  irrigation  has  already  been 
dwelt  upon,  and  the  auxiliary  works  which  may  have  pos-^ 
sibly  to  accompany  irrigation  wherever  the  intention  is  as 
well  to  render  the  sewage-fluid,  or  its  residues  innocuous. 

The  utilization  separately  of  the  precipitates  from  sewage 
has  been  and  is  in  many  patent  ways  accomplished,  but  the 
fluids  are  not  entirely  deprived  of  their  baneful  qualities,  and 
are  reported  to  be  unfit  to  pass  into  a  river.  None  of  these 
processes  are  remunerative  when  the  other  condition  of  ren* 
dering  the  fluid  residue  sufficiently  pure  as  well  as  clear  is 
insisted  on.  It  is  to  be  remarked  of  all  these  precipitates 
from  sewage  that,  except  when  mixed  with  lime  or  some  other 
equally  valuable  ingredients,  they  are  all  but  worthless  for 
manure.  To  make  them  salable  for  agricultural  purposes, 
ihey  must  be  enriched  with  foreign  ingredients,  without  which 
the  ofiensive  solids  of  the  sewage  could  not  be  got  rid  of. 

The  attempt  is  being  made  in  some  places  on  the  continent 
of  Europe,  with  a.  good  deal  of  success,  to  keep  separate  the 
human  excrements,  and  not  allow  them  to  enter  the  sewers, 
withdrawing  them  separately  from  the  houses  while  fresh,  and 
in  various  ways  preparing  them  for  agricultural  use.  It  is 
obvious  that  if  this  could  be  accomplished,  the  kitchen  fluids, 
the  trades  and  the  street  refuse  would  be  somewhat  more 
easily  and  more  willingly  dealt  with.  The  human  refuse, 
although  trifling  in  degree^  compared  with  the  mass  of  fluid 
which  flows  through  a  sewer,  is  yet  sufficient  to  give  it  much 
of  its  offensive  character,  and  to  produce,  when  the  sewers 
are  neglected,  many  of  the  offensive  odors  and  gases  that  are 
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believed  to  be  dangerous  to  health.  The  separate  mode  of 
disposing  of  human  excrement  is,  howeyer»  repugnant  to 
our  habits  here,  and  therefore,  both  here  and  in  Great  Britain, 
the  water-closets  and  the  removal  by  w&ter  of  all  human 
refuse  is  greatly  preferred. 

The  most  successful  modes  of  dealing  with '  sewage  at  this 
date,  as  well  as  with  other  pollutions  which  at  present  are 
rendering  the  waters  of  our  streams  so  objectionable,  are 
explained  in  the  separate  report  of  Dr.  Folsom,  who  has 
devoted  the  past  season  to  an  examination  of  such  operations 
in  Europe.  When  it  shall  be  necessary  to  act,  we  have  thus 
the  benefit  of  a  large  and  varied  European  experience.  Much 
of  it  can  doubtless  be  assimilated  here,  with  such  additions 
or  modifications  as  will  meet  the  rigor  of  our  winter  climate. 


The  following  skeleton  maps  are  submitted  with  this  state- 
ment, showing  the  streams  of  the  five  valleys  examined,  and 
also  the  positions  of  the  dams  and  factories  on  these  streams, 
viz. : —  \ 

The  Chicopee  River  Valley. 

The  Blackstone  «*         *« 

The  Neponset     "         <* 

The  Charles        *<         *« 

The  Taunton       *«         « 
Also  an  index  map,  giving  on  a  small  scale  the  principal 
river-valleys  in  the  State, 
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TABLES  OF  ANALYSES: 
With  Remarkb  on  the  Watbiis  or  the  Diffebent  Yallets, 


By  Prof.  Wu.  Riplet  Nichols. 


Chbmioal  La^bobatobt  of  thb  Mass.  Institutb  of  Tbchnoloot,  i 

Boston,  January,  1876.     > 

JiXBS  P.  RiBKWOOD,  Esq. 

Dear  Sir  : — Allow  me  to  present  herewith  the  report  of 
the  chemical  examinations  of  the  various  samples  of  water 
sent  to  me  by  your  assistants. 

As  a  rule»  the  waters  were  allowed  to  stand  for  some 
twelve  hours,  in  order  that  any  matter  in  suspension  might 
be  deposited.  The  clear  water  was  then  drawn  off  for  the 
determination  of  the  solid  residue.  The  determinations  of 
"  ammonia,"  **  albuminoid  ammonia  '^  and  **  oxygen  required  to 
oxidize  organic  matter,"  were  made  after  the  water  had  been 
filtered  through  filter-pap^.  Owing  to  the  unavoidable 
irregularity  of  the  delivery  of  the  specimens  by  the  various 
express  companies,  and  to  the  occasional  interruption  by  Sun- 
days, it  was  impossible  that  the  different  samples  should  be 
examined  at  the  same  length  of  time  after  their  collection. 

Water  from  the  Chicopbb  Valley. 

[S«o  Table  I.] 

All  the  specimens  of  water  from  the  Chicopee  Valley  were 
somewhat  alkaline,  and  no  case  was  observed  where  any  refuse 
of  any  acid  character  had  been  thrown  into  the  streams  in 
sufficient  quantity  to  alter  the  alkaline  character  of  the  water. 

All  the  specimens  were  more  or  less  colored  by  vegetable 
matter  in  solution.  AH  deposited,  on  standing,  a  slight  sedi- 
ment containing  vegetable  matter,  partly  in  combination  with 
iron.  There  was  not  enough  sediment  in  any  case  to  make 
its  determination  seem  of  any  practical  moment. 
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The  samples  from  the  Conuecticut  River  (Nos.  11  aad  12) 
were  less  strougly  colored,  and  possessed  a  more  marked 
alkaline  reaction.  They  contained  a  larger  proportion  of 
mineral  matter,  as  appears  from  the  table. 

Water  from  the  Blagestone  Valley, 

[See  Table  II.] 

The  waters  were  all  alkaline.  As  a  rule,  they  were  oot  as 
strongly  colored  as  those  from  the  Chicopee,  Taunton,  etc. 
The  samples  taken  from  the  upper  part  of  the  river  showed 
evidence  of  considerable  sewage-contamhiation.  Some  of 
them  contained  a  marked  amount  of  suspended  matter,  which 
amount  was  determined  in  a  few  cases.  A  disagreeable  odor 
was  also  perceptible  in  some  of  the  specimens. 

Water  from  the  Neponset  Valley. 

The  results  of  the  chemical  examination  are  presented  in 
Table  HI. 

The  waters  are  all  slightly  alkaline,  are  somewhat  colored, 
and  deposit  a  trifling  sediment  when  allowed  to  stand  quietly. 

Water  from  the  Taunton  Valley. 

[See  Table  IV.] 

The  water  of  the  great  ponds  (such  as  Assawampsctt, 
Great  Quittacas  and  Little  Quittacas),  and  of  some  of  the 
brooks  at  the  head-waters  of  the  Taunton  River,  is  clear,  and 
nearly  colorless.  The  water  of  the  river  itself  and  of  its 
main  tributaries  is  quite  .strongly  colored  with  vegetable 
matter,  probably,  in  part,  at  least,  combined  with  iron,  which 
occurs  to  a  greater  amount  in  the  waters  of  this  stream  than 
in  that  of  some  of  the  others  examined. 

The  waters,  like  those  of  most  rivers,  are  slightly  alkaline, 
less  so  as  a  rule  than  those  of  the  Chicopee  or  Blackstone, 
and  much  less  so  than  the  Connecticut,  at  Springfield.  On 
two  occiisions  onl^^  have  I  observed  other  than  an  alkaline 
reaction.  Samples  of  water  were  taken  at  two  different 
times  at  East  Taunton,  above  and  below  the  Old  Colony  Iron 
Works.  The  sample  taken  August  6,  below  the  works,  was 
slightly  but  distinctly  acid.     The  other  occasion  was  August 
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5,  when  specimens  were  taken  above  and  below  the  Bridge- 
water  Iron  Works.  The  specimen  taken  above  the  works 
was  slightly  alkaline ;  that  taken  below  was  neutral — neither 
acid  nor  alkaline.  This  would  seem  to  indicate  that  at  times 
a  small  amount  of  acid  liquor  of  some  sort  is  allowed  to  run 
into  the  river. 

The  only  specimen  polluted  to  any  considerable  extent  was 
No.  39,  taken  below  a  wool-scouring  establishment.  This 
specimen  was  very  turbid,  and  did  not  become  clear  on  stand- 
ing. The  greasy-looking  suspended  matter  was  seen  under 
the  microscope  to  contain  bits  of  animal  hair  (wool)  and 
epithelial  cells,  besides  animal  and  vegetable  microscopic 
growth.  The  tables  show  that  the  influence  of  the  salt  water 
is  felt  above  the  entrance  of  Three  Mile  River,  but  not  so  far 
as  the  entrance  of  Little  River  (Mill  River)  ;  also,  I  think 
the  tide  has  no  influence  on  the  water  at  ^  Shallow  Water,'' 
from  which  point  it  is  proposed  to  take  the  water-supply  of 
the  city  of  Taunton,  the  differences  between  samples  taken 
at  different  states  of  the  tide  not  following  any  regular 
law.  I  think  the  examination  further  shows  that,  while 
undoubtedly  the  most  desirable  waternsupply  for  the  city  of 
Taunton  is  offered  in  the  great  ponds,  yet  the  river  is  able  to 
afford  water  sufficiently  and  practically  pure  for  domestic  pur- 
poses, and  superior  to  most,  if  not  all,  the  water  at  present 
derived  from  wells. 

Water  from  the  Charles  Rtver. 

[See  Table  v.] 

The  waters  presented  no  marked  peculiarity.  They  con- 
tained only  a  trifling  amount  of  matter  in  suspension,  and 
were  not  colored  to  a  great  extent. 
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METHODS  OF  ANALYSIS. 

Total  Solid  i?e5Mfwc.— -Except  where  the  turbidity  of  the  water  rendered 
the  determination  of  the  suspended  matter  desirable,  the  waters  were 
allowed  to  stand  for  from  about  twelve  to  eighteen  hours,  and  the  clear 
water  taken  for  evaporation.  The  amount  taken  for  evaporation  was 
250  c.c,  and  the  residue  was  dried  at  100°  C.  After  ignition  the  residue  was 
treated  with  an  aqueous  solution  of  carbonic  acid,  and  again  dried  at  100°. 
This  loss  on  ignition  is  tabulated,  according  to  common  custom,  as  "or- 
ganic and  volatile  matter, ^^  and  is  due  in  the  main  to  the  destruction  of 
organic  matter ;  the  results  thus  obtained  being  sufficiently  accurate  for 
practical  purposes,  except  when  the  water  contains  a  considerable 
amount  of  nitrates  and  chlorides.  In  the  case  of  well-water,  not  much 
value  attaches  to  this  means  of  determining  the  amount  of  organic 
matter. 

Ammonia  and  **  Albuminoid  Ammonia?^ — The  ammonia  existing  ready 
formed  in  the  water  as  free  ammonia,  or  as  carbonate,  etc.,  is  determined 
by  distilling  the  water  with  carbonate  of  soda,  and  estimating  the  am- 
monia evolved,  by  means  of  Nessler^s  reagent.  A  subsequent  treatment 
with  a  strongly  alkaline  solution  of  permanganate  of  potash,  as  suggested 
by  Messrs.  Wanklyn,  Chapman  and  Smith,  causes  the  liberation  of  an 
additional  amount  of  ammonia  which  is  tabulated  as  ^  albuminoid  am- 
monia ^^  as  it  comes  from  the  decomposition  of  albumin,  or  of  other 
nitrogenous  organic  matter  in  some  sense  allied  to  albumin. 

Chlorine, — The  chlorine  was  detennined  volumetrically  by  means  of  a 
standard  solution  of  nitrate  of  silver. 

Oxygen  required  to  oxidize  Organic  Matter,  etc, — For  the  determination 
of  organic  matter  by  means  of  permanganate  of  potash,  various  methods 
have  been  proposed.  I  do  not  regard  any  method  as  giving  absolute 
results.  The  method  I  have  employed  is  that  of  Eubel,  but  I  shonld 
regard  the  figures  as  relative,  simply, — as  affording  additional  data  for 
the  comparison  with  each  other  of  the  waters  examined  by  the  same 
person.  No  con*ection  is  made  for  the  trifling  amount  of  the  perman- 
ganate which  is,  in  these  cases,  used  up  in  oxidizing  any  ferrous  com- 
pounds. 
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IL-THE  WATER-SUPPLY,  DRAINAGE  AKD  SEWERAGE  OF  THE  STATE, 

FROM  THE  SANITARY  POINT  OF  VIEW. 


Bj  F&BDBBiOK  WiNSOB,  M.  D.,  of  Winchester. 


Introduction, 

This  investigatioD  originated  in  the  action  taken  at  a  meet- 
ing of  the  councillors  of  the  Massachusetts  Medical  Society, 
held  October  7,  1874,  by  which  they  referred  the  subject  of 
a  paper  there  read  by  Dr.  R.  Amory,  of  Brookline,  (on  ''The 
Use  of  Running  Streams  as  Sewers,")  to  a  committee,  con- 
sisting of  Dra.  Adams,  Amory,  Bowditch,  Crowell,  Hartwell 
and  Hodgdon.  At  the  next  meeting  of  the  councillors  (Feb- 
ruary 3,  1875),  this  committee  reported,  recommending  that 
a  memorial  to  the  general  court  be  prepared  in  the  name  of 
the  Massachusetts  Medical  Society,  for  the  appointment  of  a 
commission  to  thoroughly  investigate  the  subject.  A  resolu- 
tion was  passed  adopting  the  recommendation.  Such  a 
memorial  having  been  duly  presented,  the  legislature  passed 
a  bill  which,  as  finally  amended,  directed  the  State  Board  of 
Health  to  ^investigate  the  subject  of  the  correct  method  of 
drainage  and  sewerage  of  the  cities  and  towns  of  the  Com- 
monwealth, especially  with  regard  to  the  pollution  of  rivers," 
etc.,  etc.* 

The  special  investigation,  whose  results  will  be  given  in 
the  present  paper,  was  undertaken  in  order  to  determine 
with  as  much  accuracy  as  possible  to  what  extent  and  where, 
the  public  health  of  Massachusetts  is  endangered  by  the  pollu- 
tion of  air,  water  or  soil  from  the  escape  into  them  of  what- 
ever comes  under  the  head  of  sewage,  including  under  this 
term,  excrement,  both  solid  and  liquid,  as  well  as  the  wet 
waste  of  dwellings  and  manufactories. 

It  will  be  taken  for  granted  that  the  public  knows  that  such 
sewage  is  poison,  and  not  to  be  retained  in  the  neighborhood  of 

•  See  the  Act,  page  8. 
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dwellings  or  workshops  without  great  danger  of  breeding  what 
are  well  termed  filth-disea^e8,  if  taken  into  the  human  body 
through  the  lungs  or  the  stomach,  in  the  air  we  breathe  or  in 
the  water  we  drink. 

In  order  to  obtain  the  necessary  information,  the  State 
Board  of  Health  issued  the  following  circular,  which  was  sent 
to  each  medical  correspondent  of  the  Board  : — 

COMMONWEALTH  OF  MASSACHUSETTS. 
Statb  Boabd  of  Health. 
To  the  Medical  CarreapondetU  of  the  Board  in 

Dear  Sm : — By  a  recent  Act  of  the  legislature,  the  State  Board 
of  Health  is  required  to  investigate  the  question  of  the  use  of 
running  streams  as  sewers,  etc.,  etc.  The  Board  desire  to  make  as 
complete  a  report  as  possible,  and  one  which  will  be  valuable  for 
fliture  reference,  embracing  articles  by  Dr.  F.  Winsor,  on  the  **  Sani- 
tary Aspect  of  the  Question  " ;  b}'  James  P.  Kirkwood,  C.  E.,  on 
'^  Sanitary  Engineering  as  applied  to  our  State  "  ;  and  by  the  Secre- 
tary, on  "  Methods,  etc.,  in  use  in  Europe." 

Considering  the  importance  of  the  subject,  it  is  hoped  that  cor- 
respondents will  be  kind  enough  to  send  AiU  and  early  answers  to 
our  circulars. 

I.    Has  your  town  (or  city)  introduced  water ;  and,  if  so,  from 
what  source  and  with  what  effect,  if  any,  on  the  health  of 
the  community? 
n.     (a)  Have  you  any  system  of  sewers  ? 
(6)  If  so,  is  it  satisfactor}' ? 

(c)  Where  is  the  sewage  discharged,  and  with  what  result  to 
the  health  of  the  community  ? 
HI.     If  no  system  of  sewers,  how  is  the  sewage  of  families  and 
of  manufactories  disposed  of  ? 

(a)  About  what  proportion  runs  on  to  the  surface  ? 

(b)  About  what  proportion  runs  into  sink  holes? 

(c)  About  what  proportion  runs  into  cesspools  ? 

(d)  About  what  proportion  runs  under  privies  ? 

(e)  About  what  proportion  runs  into  ponds,  brooks  or 

rivers  ? 
rv.    Is  such  sewage  often  or  strongly  offensive  ? 
V.     Are  wells  or  other  sources  of  water-supply  exposed  to  con- 
tamination from  it? 
VI.     Have  you  any  experience  of  disease  or  serious  discomfort 
resulting  from  sewage? 
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VU.    If  any  water-coaraes  or  ponds  are  used  to  receive  sewage 
ftom  manufactories  or  other  sources  in  your  town  (or 
city),  will  you  please  give  some  account  of  them? 
(a)    As  to  polltttion  of  drinking  water. 
(6)    As  to  poUntion  of  the  atmosphere,  either  by  emana- 
tions ftom  the  contaminated  water,  or  from  flats, 
docks,  bankb  of  streams,  etc. 
(c)    As  to  the  effeet  of  conyerting  small  streams  into 

covered  sewers. 
((f)    Any  other  facts  that  may  occur  to  you. 
vnL    Have  yon  in  your  town  (or  city),  damp  or  wet  cellars? 

(a)    If  so,  have  you  noticed  any  apparent  effect  on  the 
occupants  of  the  houses? 
IX.    Do  you  know  of  any  case  where  the  sewage  of  one  town 
pollutes  th^  air  or  the  water  of  another?    If  so,  please 
state  circumstances. 
X.    Please  suggest  such  improvements  in  the  matter  of  sewerage 
as  you  consider  important  in  your  town,  either  as  to 
manufactories  or  otherwise. 
XI.    Can  you  send  water  for  analysis,  if  desired? 

Dr.  F.  Winsor,  of  Winchester,  has  been  commissioned  by  the 

Board  to  conduct  this  part  of  the  investigation ;  and  all  replies 

•hould  be  addressed  to  him  by  the  first  of  August,  or  sooner,  if 

possible. 

In  behalf  of  the  SUte  Board  of  Health, 

Very  lespeetAilly  yours, 

Chas.  F.  Folsox,  Secretary. 
9TAt>  HorsB,  Jnae  1, 1875. 

Answers  were  received  from  188  cities  and  towns. 

The  same  circular  was  sent  to  the  city  engineers  of  our 
largest  ten  cities,  with  the  request  that  they  would  furnish 
answers  to  questions  I,  II,  lU,  IV,  V,  VII,  IX  and  X. 
Their  answers  supply  much  valuable  information  in  addition  ta 
that  received  from  the  medical  correspondents.  There  are 
in  the  Commonwealth  822  towns  and  19  cities,  comprising 
a  population  of  1,651,652.  All  the  cities,  and  169  towns^ 
furnished  replies.  Their  population  amounts  to  1,386,156,. 
which  is  eighty-four  per  cent,  of  the  whole.*  A  list  of  these 
towns,  with  their  respective  populations,  follows : — 

*  He  towns  firom  which  no  lepUe*  hsTe  been  reeeived  are  moet  of  ttieni  qnito; 
■mU.    Only  nine  hare  a  popalatkm  exceeding  4,000. 
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Abington, 

.    8,241 

Amesbury, 

.    6,987 

Amherst, 

.    8,937 

Andover, 

,    5,097 

Arlington, 

.     8,906 

Ashbarnham,  . 

.     2,141 

Ashby, 

962 

Ashfield, 

.     1,190 

Athol, 

.    4,184 

Attleboroagh, 

.     9,224 

Barnstable,     • 

.    4,802 

Barre, 

.     2,460 

Belchertown,  . 

.    2,815 

Belmont, 

.     1,937 

Berkley, 

781 

Berlin, 

.       987 

Beverly, 

,     7,263 

Blaekstone,     • 

.    4,640 

Blandford, 

964 

Boston, 

841,919 

Braintree, 

.    4,156 

Brewster, 

.     1,219 

Bridgewater,  • 

.     3,969 

Brimfield, 

.     1,201 

Brockton, 

.  10,578 

Brookfield,      . 

.     2,660 

Brookline, 

.     6,675 

Cambridge,     . 

.  47,838 

Canton, 

.    4,192 

Chatham, 

.     2,274 

Chelsea, 

.  20,695 

Chester, 

.     1,396 

Chicopee, 

,  10,831 

Clinton, 

.     6,781 

Colrain, 

.     1,699 

Concord, 

.     2,676 

Danvers, 

.     6,024 

Dennis, 

.     8,369 

Dover, 

650 

Dudley, 

.     2,653 

East  Bridgewater,  . 

.     2,808 

Easthara, 

639 

Easthampton, 

.     3,964 

Easton, 

.     8,898 

Enfield, 

.     1,065 

Everett, 

.     3,651 

Fairhaven, 

.     2,768 

Fall  River,      . 

.  45,340 

Falmoath, 

.     2,211 

Fitchburg, 

.  12,289 

Florida, 

.       572 

Foxborough,  • 

.    3,168 

Gardner, 

.    8,730 

Gloucester,     . 

.  16,754 

Goshen, 

.       349 

Grosnold, 

115 

Grafton, 

.    4,442 

Granby, 

812 

Great  Barriogton,  •  - 

.     4,385 

Greenwich,     . 

606 

Groveland, 

.     2,084 

Hadley, 

.     2,125 

Hardwick, 

.     1,992 

Harvard,         • 

.     1,304 

Harwich,* 

.     8,855 

Hatfield, 

.     1 ,500 

Haverhill, 

.  14,628 

Heath, 

545 

Hingham, 

.     4,654 

Holden, 

.     2,180 

Holyoke. 

.  15,260 

Hopkinton, 

.     4,503 

Hudson, 

.     8,493 

Huntington,    . 

.     1,095 

Hyde  Park,     . 

.     6,816 

Ipswich, 

.     3,674 

Kingston, 

.     1,569 

Lancaster, 

1,957 

Lawrence, 

.  34,907 

Leicester, 

.     2.770 

Leominster,    . 

5,201 

Leverett, 

831 

Lexington, 

.     2,555 

Littleton, 

950 

Lowell, 

.  49,677 

Ludlow, 

.     1,222 

Lunenburg,     . 

.     1,153 

Lj-nn, 

.  32,600 
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Maiden, 

Mansfield, 

Marblehead, 

Mattapoisett, 

Medford, 

Medway, 

Middleboroogh, 

Middlefield,    . 

MUfoi^, 

Millbniy, 

Monaon, 

Montagae, 

Monterey, 

Montgomery,  • 

Mount  Washington 

Nahant, 

Nantucket, 

Xatick, 

Needbam, 

New  Bedford, 

New  Braintree, 

Newbury  port, 

New  Salem,    . 

Newton, 

North  Adams, 

Northampton, 

North  Andover, 

N<Mrthboroagh| 

Northbridge, 

North  Reading, 

Orange, 

Orleans, 

Otis, 

Oxford, 

Palmer, 

Peabody, 

Pembroke, 

Pepperell, 

Pittofleld, 

Flainfield, 

Plymouth, 

Quincy, 

Randolph, 

Bajnhttm, 


10,843 
2,656 
7,677 
1,861 
6,627 
4,242 
5,023 

603 
9,818 
4,529 
3,738 
8,380 

703 

804 

177 

766 

3,201 

7,419 

4,548 

25,876 

603 
13,823 

928 

16,105 

15,760 

11,108 

2,981 

1,898 

4,030 

979 
2,497 
1,373 

855 
2,988 
4,572 

866 

1,899 

1,924 

12,267 

481 
6,370 
9,155 
4,061 
1,687 


Reading, 

•    3,186 

Revere, 

.     1,608 

Richmond, 

.     1,141 

Rockport, 

.    4,490 

Rowe, 

•       661 

Rutland, 

.     1,080 

Salem, 

.  25,955 

Sandwich, 

.    3,417 

Sheffield, 

.     2,233 

Shelbume, 

.     1,590 

Sherbom, 

999 

Shirley, 

.     1,352 

Shrewsbury,    . 

.     1,524 

Shntesbory,    . 

.       558 

Somerset, 

.     1,940 

Somerville,     . 

.  21,868 

South  Hadley, 

.    3,370 

South  Scituate, 

.     1,818 

Springfield,     • 

.  81,053 

Stockbridge,   • 

.     2,089 

Stoneham, 

.    4,984 

Stoughton, 

.    4,842 

Sudbury, 

.     1,177 

Sutton, 

.    8,051 

Swampscott,  . 

.     2,128 

Taunton, 

•  20,429 

Tewksbury,    . 

.     1,997 

Tisbury, 

.     1,525 

Topsfield, 

.     1,221 

Tyringham,     . 

517 

Upton, 

.     2,125 

Uxbridge, 

.     8,029 

Wakefield, 

.     5,849 

Walpole, 

.     2,290 

Waltham, 

.     9,945 

Ware, 

.    4,142 

Warren, 

.     3,260 

Watertown,    . 

.     5,099 

Webster, 

.     5,059 

Westborough, 

.     5,140 

West  Brookfield,     < 

.     1,903 

Westfield, 

.     8,429 

Westhampton, 

556 

W  est  Newbury, 

.     2,021 
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West  Springfield,    . 

.    8,739 

Winchester,    • 

.    8,099 

West  Stockbridge,  . 

.     1,981 

"Wlnthrop, 

663 

Weymouth,     . 

.     9,819 

Wobum, 

.    9,568 

Wilbraham,    . 

.     2,576 

Wonsester, 

.  49,265 

Williamsburg, 

.     2,029 

Worthington, . 

.       818 

Wilmington,  • 

.       879 

Wrentham,     • 

.     2,895 

One  hundred  and  fifty-three  towna  have  failed  to  respond 
to  the  circulars. 

Fifty-one  of  these  hare  less  than  1,000  inhabitants;  63 
have  between  1,000  and  2,000  inhabitants;  21  have  between 
2,000  and  3,000  inhabitants;  9  have  between  3,000  and 
4,000  inhabitants ;  4  have  between  4,000  and  5,000  inhabi- 
tants; 4  have  between  5,000  and  6,000  inhabitants;  1  has 
between  8,000  and  9,000  inhabitants. 


Excrement  Removal. 

Of  all  forms  of  filth  the  most  dangerous,  as  well  as  the 
most  ofiensive  and  most  common,  is  fecal  excrement.  Out 
off  by  the  human  economy  as  not  only  incapable  of  furnish- 
ing any  support,  but  utterly  unfit  to  be  longer  retained  in  con- 
tact with  the  living  body,  it  is  nevertheless  stored  in  the  near 
neighborhood  of  most  dwellings  and  of  very  many  wells 
throughout  the  Commonwealth.  It  lies  beneath  privies,  or  in 
the  cesspools  which  receive  the  wash  from  water-closets,  dis- 
solving and  oozing  more  or  less  rapidly  into  the  surrounding 
soil,  from  which  it  sometimes  finds  its  way  into  some  neigh- 
boring well,  sometimes  rises  in  gaseous  form  to  poison  the 
air,  sometimes  lies  stored  and  lurking  to  infect  any  dwelling 
whose  cellar  may  be  dug  into  its  ambush-ground  with  ^  mys- 
terious''  uuwholesomeness.  If  any  portion  of  that  which 
finds  its  way  into  drinking  water  came  from  a  person  suffering 
with  typhoid  fever,  cholera,  dysentery,  or  with  certain  forms 
of  intestinal  worms,  it  sows  the  specific  seeds  of  those  diseases 
in  many  new  victims  till  they  multiply  themselves  manifold. 
Investigations  carried  to  the  point  of  demonstration  in  Eng- 
land have  shown  that  several  severe  and  extensive  epidemics 
of  typhoid  fever  have  originated  in  milk  brought  from  many 
miles  away  in  the  country  and  infected  with  water,  into  which 
a  most  minute  amount  of  typhoid  excreta  had  been  washed 
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from  an  adjacent  and  neglected  priyy.  There  is  no  means 
known  of  purifying  excrement  on  a  large  scale  except  by  the 
roots  of  growing  vegetation,  and  it  does  not  become  us  to  be 
positive  that  even  this  method  can  be  depended  on  to  disin- 
fect that  which  carries  the  specific  poison  of  cholera  or  of 
certain  parasites. 

The  only  proper  way  to  deal  with  excrement  is  to  carry  it 
08  faUand  as  far  away  from  human  dwellings  as  possible; 
and  without  doubt  the  best  way  to  effect  this  is  by  a  complete 
system  of  water-carriage.  But  such  a  system  must  be 
thorough,  or  it  will  expose  us  to  dangers  in  our  very  sleep- 
ing^rooms.  The  subtle  and,  to  most  persons,  the  unsuspected 
ways  in  which  these  dangers  arise,  as  well  as  the  means  by 
which  they  may  be  avoided,  will  be  fully  discussed  in  another 
part  of  the  present  volume,  and  therefore  do  not  require 
notice  here* 

But  the  great  majority  of  dwellings  cannot  be  furnished 
with  water-closets,  and  must  depend  upon  some  form  of 
priry.  It  therefore  becomes  a  question  of  the  greatest  sanitary 
importance  what  (orm  is  to  be  preferred.  The  things  to  be 
sought  are : 

(a.)     Ease  and  inoffensiveness  in  removing  the  excrement. 

(6.)  Security  agiunst  its  being  absorbed  by  the  material 
of  the  receptacle  in  which  it  is  temporarily  retained  or  by  the. 
adjacent  soil. 

(c.)     Security  against  offence. 

(d.)     Economy. 

In  the  second  report  of  the  medical  officer  of  the  Privy 
Council,  England,  1874,  is  a  paper  by  J.  Netton  Radcliffe  on 
Ttrioua  ways  of  excrement-removal  in  use  in  Great  Britain, 
which  supplies  a  deal  of  valuable  practical  information,  and 
fixMn  which  several  of  the  accompanying  illustrations  are  bor- 
rowed. In  all  of  them  it  will  be  observed  that  the  recepta- 
cles are  small,  made  of  impervious  material,  easily  emptied  or 
removed,  and  cheap.  It  is  the  practice  to^  add  to  their  con- 
tents the  family  coal-ashes,  either  at  every  time  of  using  or 
It  short;  intervals.  The  largest  is  emptied  as  often  as  once  a 
week,  the  smallest  once  a  day.  No  *^ slops"  from  chamber  or 
kitchen  are  allowed  to  be  thrown  in.  By  the  adoption  of 
some  one  of  these  methods  several  large  towns  and  cities  in 
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England  and  Scotland  have  rid  themselves  of  most  dangerous 
and  disgusting  nuisances  in  their  most  densely  settled  parts, 
substituting  for  them  an  arrangement  at  once  more  decent, 
cleanly,  convenient  and  economical. 

The  privy  used  in  Hull,  here  shown,  h 
the  simplest  of  all,  and  occupies  the  least 
space.  The  floor  of  the  receptacle  is  of 
impervious  material.  Ashes  and  the  dry 
refuse  of  the  house  are  thrown  down  the 
seat,  making  with  the  excrement  a  dry, 
inoffensive  mass,  which  is  removed  once  a 
week  with  a  spade,  by  removing  the  ^^  mova- 
ble board." 

The  Bochdale  ^  pail-closet  **  system  has 
been  in  use  since '1868,  and  was  thor- 
oughly inspected  and  approved  by  Mr. 
Sadcliffe  in  1869.  In  1874  he  again 
inspected  it,  and  gave  it  his  unqualified 
approval.  It  consists  of  a  closet  (out  of 
doors)  of  strong  and  simple  construction,  beneath  the  seat  of 
which  is  placed  a  ^paiP'  made  from  half  a  kerosene  barrel, 
capable  of  holding  one  hundred  pounds;  but  in  fact  the 
average  weight  of  its  contents  after  a  week's  use  by  an 
ordinary  family  proved  to  be  forty-one  pounds.  This  is 
removed  weekly,  and  an  empty  and  disinfected  ^pail"  is  sub- 
stituted. In  the  case  of  very  large  families,  or  of  workshops, 
the  removal  is  made  twice  or  thrice  a  week.  At  the  time  of 
removal,  a  tightly  fitting  metal  lid  is  placed  upon  the  pail. 
**The  process  of  removal  is  quite  inoffensive,"  and  is  sys- 
tematicaUy  performed.  The  population  of  Rochdale  in  1871 
was  67,754;  inhabited  houses,  13,938;  of  which  2,944  were 
fitted  with  "pail-closets,"  used  by  11,770  persons.  In  1874 
the  number  of  houses  so  fitted  was  7,287,  used  by  43,500 
persons,  when  Mr.  Sadcliffe  reported  essentially  as  follows : — 
That  the  system  of  removal  had  been  thoroughly  approved 
by  all  who  had  had  experience  of  it ;  and  that  it  had  not  failed 
under  the  most  varied  circumstances,  having  proved  equally 
efficacious  in  the  highly  rented  house  with  its  own  closet,  in 
the  lodging  house  where  great  numbers  were  accommodated, 
and  iu  the  factory  and  workshop. 
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The  system  includes  removal  of  ^  dry  dirt,"  too.  This  is 
sifted,  and  the  fine  ash  is  used  in  the  process  of  manure  man- 
ufacture ;  trenches  are  made  in  it,  and  the  contents  of  the 
cxcrement-pails  dumped  there ;  more  fine  ash  is  placed  above, 
aod  a  quantity  of  sulphuric  acid  added  to  Iiasten  drying.  In 
five  weeks  the  mass  is  pulverulent  and  inodorous. 

In  the  finished  manure  there  are  eighty  parts  of  excre- 
ment to  thirty-five  parts  of  fine  coal-ash ;  twenty-five  pounds 
of  sulphuric  acid  are  added  to  each  ton. 

Under  the  old  midden  (privy)  system,  in  Rochdale,  the 
cost  of  the  removal  of  the  excrement  of  one  thousand  per- 
sons for  one  year  was  £71.  Under  the  *^ pail- closet "  system, 
it  was  £19;  the  resulting  manure  selling  for  three-fourths 
of  the  cost  of  collecting  and  preparing  it.  The  cost  of  a 
**pail''  complete,  was  is.  9d. 

As  to  the  working  of  the  pail-system.  The  movableness  of 
the  pails  is  their  great  recommendation — the  facility  which  the 
system  gives  for  frequent,  thorough  removal,  being  enormous. 

In  this  connection,  it  is  impossible  not  to  be  struck  with  the 
advantage  that  a  pail-system  has  in  relation  to  diseased  excre- 
ment. The  facility  and  thoroughness  with  which  any  required 
chemical  disinfection  can  be  done,  and  the  way  in  which  the 
excrement  itself  can  be  wholly  got  rid  of,  leaving  none  of  its 
products  behind — nothing  soaking  into  the  ground,  or  hang- 
ing about  midden-pits  or  sewers,  obviously  suggest  most 
important  powers  possessed  by  this  system  for  preventing  the 
spread  of  excremental  diseases. 

In  Manchester  the  use  of  dry  coal-ash  as  a  deodorizer  is 
combined  with  a  **  pail-closet "  system  much  like  that  of  Roch- 
dale. The  receptacle  for  excrement  is  of  galvanized  iron, 
fifteen  inches  high,  eighteen  inches  in  diameter,  and  of  a  capacity 
often  gallons.  These  are  removed  weekly  for  most  families, 
twice  or  thrice  a  week  for  very  large  ones,  fortnightly  for  very 
small  and  neat  ones.  This  system  had  not  been  in  operation 
two  years  when  inspected  by  Mr.  Radcliffe,  but  it  received  his 
approval,  though  not  quite  so  unreservedly  as  that  of  Roch- 
dale. The  addition  of  dry  coal-ash  is  an  improvement,  but 
the  metal  pail  is  inferior  to  the  strong  wooden  one  made  from 
the  kerosene  barrel ;  and  the  sinking  of  the  pit,  in  which  the 
Manchester  pail  stands,  below  the  surface  of  the  ground,  is 
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objectionable,  bb  it  makes  removal  more  difficult.   At  the 
time  of  iuspection  the  system  had  been  applied  to  6,000  of 
the  67,000  houses  in  Manchester,  and  ytm  being  extended 
at  the  rate  of  5,000  bouses  annually.     As  at  Bochdale,  the 
removed  excrement  was  composted  into  a  marketable  manure. 

In  all  the  pailnsystems,  some  form  of  urine-eondactor  is 
used. 

There  would  seem  to  be  every  reason  whj  tbe  law  should 
require  all  factories,  tenements  and  boarding-housea,   not 
furnished  with  a  satisfactory  system  of  water-closets,  to  adopt 
some  modification  of  this  plan.     At  present  manyfectories, 
whose  operatives  are  numbered  by  scores  and  hundreds,  have 
privies  overhanging  the  streams  which  furnish  power.    Tb\s 
is  water-carriage  indeed  I  carrying,  in  many  cases,  the  most 
dangerous  and  disgusting  form  of  pollution  to  spoil  the  strean 
below. 

The  figure  on  page  185  shows  a  slight  variation  on  one  c 
the  foregoing,  which  is  occasionally  seen  in  use  in  the  Unite 
States,  and  seems  on  the  whole  preferable  to  any  which  11 
writer  has  seen.  There  is  no  reason  why  any  family,  unpi 
vided  with  a  water-closet,  should  not  at  once  substitute  c 
of  the  preceding  apparatuses  for  its  present  privy.  Sue 
change  involves  but  little  expense  or  trouble,  and  it  wc 
put  the  matter  of  the  disposal  of  fecal  excrement  on  a  foo^ 
altogether  satisfactory,  whether  from  a  sanitary  or  a  dc 
point  of  view. 

Every  one  admits  that  the  methods  now  in  almost  nniv 
use  are  anything  but  satisfactory;  that  most  of  then 
offensive,  often  disgusting.  The  diagrams  here  sho^wn 
trate  some  forms  very  common  in  country  to^rns,  an 
manner  in  which  they  lead  to  the  pollution  of  the  surrov 
ground  and  of  any  well  near  them. 

It  may  be  said  that  the  simplest  and  cheapest  of  thoso 
on  the  opposite  page,  one  much  in  use  in   the  Bmalf 
try  towns,  involves  the  minimum  of  annoyance  and  ris 
whatever  fecal  accumulation  occurs  is  all  on  the    aurft 
is  in  such  free  communication  with  the  outer  air   t 
rapidly  dried  and  disinfected.     But  at  the  best  it  pol' 
soil  beneath  more  than  is  suspected.     It  is  not    eler 
one-tenth  as  often  as  is  needed,  and  it  exposes  those 
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it  to  tfafl  inclemenciea  of  the  weather  to  a  dangerotia  extent ; 
while  for  eyery  form  of  privy  which  bos  any  pit-receptacle — 
from  a  hole  in  the  groand  to  a  vault  bricked  and  cemented— 
the  sanitarian  can  have  nothing  but  reprobation.  Those  that 
leafc,  as  most  do,  pollute  the  ground ;  those  that  ai-e  tight, 
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pobon  the  ur.  The  more  they  hold,  the  worse  they  are, 
because  the  older  sucb  undiluted  wet  filth  is,  the  more  danger- 
ously poisonous  is  it. 

It  is  amazing  how  blindly  and  recklessly  this  privy-poi- 
soning  of  the  ground  is  persisted  in  in  many  places.  The 
•troDgest  instance  within  the  writer's  knowledge  is  found  in 
Three  Birera,  Canada  East,  a  town  of  about  6,000  iuhnbitants. 
Then,  with  erery  natural  facility  for  drainage  aud  sewerage, 
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it  has  for  two  hundred  years  been  the  practice  to  m 
privy  from  one  part  of  the  house-lot  to  another,  as  the 
beneath  its  last  resting-place  became  unendurably  ol 
Of  course  typhoid  fever  is  endemic,  domiciled  in  ths 
and  medical  skill  struggles  vainly  with  nastiness,  as 
in  every  growing  town  which  will  not  abaadoii  the 
privy  system. 

It  will  be  remarked  that  the  methods  here  recon 
are,  as  it  were,  primitive  forms  of  the  earth-closet, 
have  the  advantage  over  it,  not  only  in  original  ct 
but  in  simplicity,  and  in  not  claiming  to  be  suited 
within  the  house  walls.  It  is  the  general  verdict 
who  have  watched  the  earth-closet,  with  the  hop< 
would  make  good  its  claims,  that  it  is  never  a  succc 
where  managed  with  exceptional  intelligence  and  vig 
qualification  which  makes  it  unavailable  for  the  comi 
large.  How  satisfactory  it  may  prove,  under  prop 
tions,  is  admirably  shown  in  the  following  extracts 
ters  from  Dr.  R.  S.  Steuart,  Medical  Superintend 
Maryland  Hospital  for  the  Insane  : — 

'^In  1852,  our  site  was  purchased,  thirty-six  acres, 
hundred  feet  above  the  harbor  of  the  city  of  Baltimoi 
land  falls  gradually  to  the  water,  six  miles  distant.  C 
fronts  to  the  east ;  the  wings  extend  north  and  south  22 
The  drainage  on  either  side  follows  a  natural  ravine, 
ravine  on  the  north  side  is  a  fine  stream  made  by  the  con 
thirteen  good  springs ;  this  stream  flows  over  a  grani 
affords  an  abundant  supply  of  good  water,  forced  to  th< 
centre  and  wings  into  large  tanks,  holding  fifty  thousan 
water.  This  supply  was  freely  used  for  bathing  and 
closets,  all  constructed  in  the  best  manner  and  acting  p 
must  now  state  that  the  extensive  area  of  land  between 
tlon  and  tide-water  was  almost  uninhabited  when  our  c 
chased  in  1852. 

^'  Many  causes  delayed  the  completion  of  oar  bospi 
and,  during  the  twenty  years'  interval,  many  fine  villas 
with  the  modern  improvements  for  raising  water  for  d 
poses ;  and  from  the  owners  of  these  we  received  in  1) 
the  fact  that  several  of  the  streamlets  supplying  then 
polluted  by  the  drainage  fh>m  our  cesspools.  Man; 
were  tried  to  remedy  this,  but  all  failed ;  we  acknowlec 
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and  agreed  to  pay  damages  according  to  circumstances,  amounting 
to  $3,000. 

^^  We  then,  to  aToid  all  future  complaints,  determined  to  adopt  the 
earth  or  rather  ash  closets.    These  have  been  in  operation  eight 
months,  and  so  far  we  hear  no  more  complaints  from  our  neighbors, 
fkr  or  near.    We  have  organized  a  system  by  which  the  hods  or 
buckets  are  removed  twice  or  thrice  a  day,  and  carried  to  a  con 
venient  depot,  where  a  compost  is  formed  on  our  own  grounds,  pro 
dadng  very  little  bad  odor  on  the  spot,  and  none  at  all  at  a  dis 
taace  of  fifty  feet ;  and  we  have  the  satisfaction  to  witness  the 
good  fertilizing  effects  of  this  compost  on  our  fields  and  gardens. 

^*  You  also  ask  about  the  drainage  of  the  water  from  the  bath- 
tabs  and  from  the  kitchens.  We  have  found  that  the  water  now 
discharged  beyond  our  pipes  does  not  indicate  any  signs  of  pollu- 
tion, and  is  regarded  to  be  as  pure  and  available  as  the  water  from 
other  streams  in  this  section  of  the  county." 

In  reply  to  further  questions,  Dr.  Steuart  wrote  as  fol- 
lows : — 

-  "  December  4, 1875. 

'*  My  first  plan  was  to  have  a  large  cesspool  or  well  on  each  side 
of  the  hospital,  twenty  feet  in  diameter  and  twenty-five  feet  deep. 
Into  these  the  drain-pipes,  ten  inches  in  diameter,  flowed,  taking 
all  the  flow  from  the  house.  I  had  presumed  that  the  sinking  of 
the  contents  into  the  earth  would  preclude  all  overflow.  In  this  I 
was  disappointed ;  the  nature  of  the  stratification  below,  in  a  few 
months,  caused  the  accumulation  to  run  out  over  our  own  grounds, 
and  pass  onwards.  I  then  made  other  wells,  three  hundred  yards 
off,  to  receive  this  flow,  and,  beyond  these,  fllters  were  made  of  sand, 
gravel  and  charcoal.  These  second  wells  also  overflowed;  and 
although  the  fluid  that  passed  off  tlirough  the  fllter  was  clear  and 
apparently  innocent  of  all  offensive  matter,  yet  the  smell  was  so 
offensive  to  our  near  neighbors  as  to  make  it  necessary  to  abate  this 
nuisance.  These  several  experiments  cost  a  great  deal.  To  end 
the  matter,  the  ash-closets  were  adopted. 

The  buckets  are  removed,  morning  and  evening,  and  in  some 
places  three  times  a  day.  They  are  carried  by  private  staircases, 
down  to  the  basement,  thence  along  these  lower  regions  to  an  exit 
at  the  north  wing,  where  they  are  emptied  into  a  cart,  constructed 
as  the  old-fashioned  night-carts  are ;  quite  close,  no  leaking.  The 
carts  dump  their  contents  at  a  convenient  depot ;  stable-manure  and 
tome  g}'psum  are  added,  so  as  to  deaden  the  smell,  and  to  improve 
the  manure.    It  was  the  overflow  our  neighbors  complained  of. 
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*'  We  have  220  patients  and  attendants,  bat  only  two  of  the  lat- 
ter, and  a  half-dozen  of  the  paupers,  are  engaged  in  the  removal 
of  the  bnckets.  Sometimes  the  agents  in  this  dirty  work  oom« 
plain  of  nausea ;  still  I  have  no  difficulty  in  getting  men  to  do 
it.  The  only  difficulty  I  have  so  far  found  is  in  the  addition  of  too 
much  liquid  matter  to  the  solids  in  the  buckets.  It  should  not  be 
softer  than  mortar  about  to  be  used  in  brick  buildings.  If  too 
liquid,  the  smell  is  intense.    We  have  separate  urine  budgets." 

Of  course  a  system  of  removal  must  form  a  part  of  every 
plan  of  small  unabsorbent  receptacles ;  but  this  is  so  purely 
an  executive  matter  as  to  need  no  discussion  here.  It  is 
enough  to  say  that  such  removal  involves  no  annoyance  to 
household  or  neighborhood ;  that  it  should  be  to  some  spot 
as  distant  as  possible  from  inhabited  buildings ;  that  additional 
absorbents  should  be  used  at  the  place  of  deposit ;  and,  finally, 
that  the  resulting  compound  should  be  applied  at  the  earliest 
possible  moment  to  growing  crops,  the  only  effectual  means 
of  disinfecting^  on  a  lai^  scale,  such  matters.  The  system 
is  equally  applicable  to  the  small,  isolated  country  house  and 
to  the  crowded  tenement  house  in  the  great  city. 

Where  the  present  system  of  receptacle-vaults  is  persisted 
in,  the  local  authorities  should  strictly  prohibit  the  practice  of 
emptying  by  the  vile  bucket  and  night-soil  cart  so  long  in 
use,  and  require  that  the  work  be  done  by  some  of  the  ^odor- 
less** machines  now  operating  successfully  in  many  cities, 
requiring  also  that  the  emptying  should  be  done  at  much 
shorter  intervals,  to  which  the  community  will  readily  agree 
when  they  are  satisfied  that  it  can  be  done  in  one-tenth  of 
the  time  and  with  one-hundredth  part  of  the  stench  and  out- 
rage to  decency  which  characterizes  the  method  now  in  vogue, 
and  which  prevents  any  one  from  adopting  it  so  long  ns  it  can 
possibly  be  deferred.  Add  to  these  advantages  that  of  doing 
the  emptying  by  the  **  odorless  ^  process  by  day,  and  it  only 
remains  to  show  that  it  involves  no  more  expense  in  order  to 
insure  its  adoption  wherever  vaults  and  cesspools  must  be 
used* 

There  are  several  varieties  of  these  ** odorless"  apparatuses, 
one  of  which  can  be  obtained  on  the  following  terms :  For 
a  town  of  a  population  not  exceeding  10,000,  the  right  of 
use  during  ten  years  can  be  had  for  $300,  and  a  complete  set 
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of  apparatus  for  $350  more.  Thus  equipped,  any  town, 
either  by  its  own  teams  and  workmen,  or  by  contract,  might 
thoroughly,  inoffensively  and  quickly  empty,  by  daylight,  not 
only  privy-*yault8  and  cesspools,  but  ^  poud-holes,"  stagnant 
pools,  etc.  Odorless  transportation,  in  manageable  packages, 
forms  part  of  the  system,  so  that  the  matters  removed  can  be 
offered,  ^in  lots  to  suit  purchasers,"  in  the  form  of  valuable 
fluid  fertilizers.  Surely  a  town  making  this  investment  could 
depend  upon  receiving  in  cash  a  sum  sufficient  to  keep  the 
apparatus  in  order  and  pay  interest  on  the  $650  expended. 

There  are  various  plans  for  the  disposal  of  kitchen-sewage 
by  overflow  drains,  in  order  to  irrigate  gardens  and  lawns, 
the  receptacle  tanks  being  emptied  (or  drawn  down)  auto- 
matically. These  are  excellent  for  climates  milder  than  that 
of  Massachusetts,  but  would  require  special  protection  from 
frost,  which  sometimes  penetrates  the  ground  to  the  depth  of 
six  feet  and  seriously  interferes  with  such  drainage  for  four 
months  of  the  year.  Yet  we  may  hope  to  find  some  simple 
and  effectual  method  of  protection  against  cold,  remembering 
that  the  temperature  of  sewage  itself  is  ordinarily  several 
degrees  above  freezing. 

Next  in  importance  to  the  question  of  excrement  receptacles 
and  removal  is  the  question  of  cesspools  and  their  emptying. 
To  begin  with,  let  us  understand  that  the  only  proper  way  to 
make  a  cesspool  is  to  make  it  as  tight  as  possible,  so  that  it 
cannot  seriously  pollute  the  soil  without  overflowing.  A 
regard  for  health  forbids  our  letting  ^sink-slops"  and 
"chamber-slops"  soak  into  the  ground  about  a  dwelling. 
They  are  sometimes  poisonous,  even  at  the  moment  they  are 
discharged  from  the  house,  and  are  always  quick  to  undergo 
decomposition  and  give  off  gases  which  are  slow  poison. 
Quick  as  these  fluids  are  to  undergo  decomposition,  they  are 
slow  to  cease  this  process.  They  retain  for  weeks  enough 
material  to  continue  to  generate  their  gaseous  poison  or  to 
bear  it  in  solution  to  wells  and  cisterns  distant  many  feet  and 
sometimes  many  rods ;  and  then  there  is  disease,  if  not  death, 
in  the  cup  we  drink  and  the  air  we  breathe.  And  all  the 
while  the  earth  about  the  cesspool  is  becoming  more  and 
more  filled  with  filth,  till  it  is  saturated  and  incapable  of 
straining  out  any  more  from  the  water  that  oozes  into  it. 
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Then,  if  it  be  a  porous  soil,  the  ooze  from  the  cesspoo 
carry  its  filth  farther  and  farther  from  the  centre  of  pol 
If  it  be  a  retentive  soil,  it  becomes  Spuddled,"  so  a8  h 
the  cesspool  tight,  in  which  case  it  soon  overflows  and 
the  owner  to  make  some  attempt  at  sanitary  reform, 
in  the  case  of  the  cesspool  which  continues  to  let  its  c^ 
leach  away.  Every  heavy  rain,  every  spring  thaw, 
a  portion  of  the  filth  out  of  its  bed  in  the  soil  into  the 
well.  For  every  well  is  the  drain  for  the  moisture  c 
cumjacent  region,  which,  at  its  minimum,  corresponc 
inverted  cone,  with  its  apex  at  the  bottom  of  the  w 
with  a  base  on  the  surface  of  the  ground  at  least  as  I 
the  well  is  deep.     This  is  shown  by  the  diagram. 

But  most  wells  drain  a  much  larger  region,  and  if 
an  impervious,  inclined  stratum  or  on  a  slope,  il 
drain  localities  many  rods  distant.  One  has  only  to 
the  case  of  a  densely  peopled  hillside  to  realize  the  ii 
pollution  of  wells  from  leaking  cesspools  or  drains  fa 
the  slope. 

The  report  of  Mr.  Child,  officer  of  health  for  cer 
tricts  in  Oxfordshire,  England,  contains  a  striking  in 
fouling  of  wells  from  a  source  above  their  level,  i 
been  quoted  by  the  "  Medical  Commission  upon  the 
Qualities  of  the  Sudbury,  Mystic,  Shawshine  and 
River  Waters,"  in  their  report.*  It  is  reproducec] 
forcibly  illustrating  the  danger  in  question : — 

*'  In  consequence  of  the  escape  of  the  contents  of  a 
petroleum  or  benzoline,  which  had  been  buried  in  an 
circuit  of  wells  sixty  feet  below  and  250  or  300  yards  disti 
so  affected  that  the  occupiers  of  fifteen  houses,  contain 
two  inhabitants,  were  for  ten  days  unable  to  use  the  wate 
ing  or  cooking.  The  cattle  of  one  of  the  proprietors, 
refused  to  drink  at  the  spring  where  they  were  accustomc 
Had  this  soakage  been  sewage  instead  of  petroleum,  wh< 
that  the  result  might  have  been  wholesale  water*poisoi 
outbreak  of  typhoid  fever?" 

Now,  it  is  a  very  moderate  statement  to  say  thn 
of  ten  cesspools,  the  State  over,  do  leak,  and  are  c 

*  City  Document,  No.  102.    Boston,  1874. 
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expressly  to  leak,  and  thus  save  the  expense »  labor  and 
nuisance  of  frequent  emptying.  And  it  is  obvious  that  as 
soon  as  any  town  obtains  an  abundant  water-supply  by  aque- 
dacty  its  sewage  is  immensely  increased  (from  six  to  ten  or 
more  times) »  so  as  to  make  the  old  method  of  drainage  alto- 
gether inadequate  to  the  new  order  of  things.  Yet,  how 
many  of  the  towns  which  have  recently  introduced  water  or 
have  begun  water-works,  are  providing  any  adequate  system 
of  drainage?  The  **  water  committees,**  or  "  commissioners,'* 
do  not  dare  to  tell  the  truth  to  the  town,  because  of  the  great 
additional  expense  involved.  They  know  that  the  necessity 
will  become  apparent  in  a  few  years  after  their  water-supply 
goes  into  operation,  and  must  then  be  met  at  an  outlay  much 
greater  than  would  suffice  if  sewerage-works  went  side  by 
side  with  laying  of  water-pipes. 

In  addition  to  the  expense,  there  must  arise  the  usually 
embarrassing  question,  Where  shall  be  the  outlet  of  the 
sewerage  system,  if  it  is  undertaken?  In  the  answering  of 
this  question,  neighborihg  towns,  as  well  as  individuals,  must 
be  consulted,  and  vexatious  and  costly  litigation  may  follow. 
This  problem  of  the  disposal  of  sewage,  in  which  health  and 
comfort  are  balanced  against  cost,  is  before  many  of  our 
towns  and  cities  to-day,  and  in  the  solution  of  it  the  smaller 
towns  may  be  greatly  helped  by  these  odorless  emptying 
machines.  As  was  said  under  the  head  of  excrement-re- 
moTal,  let  it  be  obligatory  on  every  householder  to  make  his 
cesspool  as  tight*  as  possible,  and  to  empty  it  by  the  new 
method  alone,  and  the  sanitary  requirements  may  be  met 
without  incurring  a  great  town  debt  and  without  wasting  the 
sewage.  Meanwhile,  and  also  by  the  adoption,  on  suitable 
lots  of  land,  of  the  plan  of  private  irrigation  by  drain-tile, 
elsewhere  suggested,  valuable  experience  may  be  acquired  to 
assist  in  solving  the  important  question  of  irrigation  on  a 
large  scale. 

Water-Supplt. 

There  are  three  forms  of  water-supply :  wells,  cisterns, 
aqueducts.     Of  these,  the  first  has,  of  course,  been  that  in 

*  Th«  action  of  frost,  the  Jarring  of  the  eartli  from  varioiu  causes,  and 
impetfrctions  in  workmanship  render  it  impossible,  practically  speaking,  to 
keep  cempooU  perfeetlg  tight 
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general  use  in  Massachusetts,  as  it  must  long  continue  to  be 
in  most  towns  not  closely  built  up.  To  what  forms  of  pollu- 
tion it  is  exposed  from  privies,  ^  sinks,'' cesspools,  stables, 
etc.,  has  been  shown  under  a  previous  head.  Wbenever 
dwellings  are  within  one  hundred  feet  of  each  other,  even  on 
a  level  surface,  there  is  danger  that  one  may  pollute  the  other's 
well  through  some  one  of  the  above-named  agencies.  It  may 
quicken  the  reader's  sense  of  this  danger  to  construct  a  dia* 
gram  of  four  houses,  each  within  one  hundred  feet  of  the 
other  tbfee,  to  locate  the  privy,  cesspool,  stable,  hen-house 
and  well  of  each  as  these  are  ordinarily  placed,  and  then, 
making  another  diagram,  showing  a  vertical  section  of  one  of 
these  wells,  thirty  feet  deep,  to  study  its  possible  action  as  a 
drain  of  the  neighboring  surface,  especially  in  the  case  of 
dwellings  so  circumstanced  for  many  years.  Such  a  neigh- 
borhood, however,  would  never  be  considered  a  close  one. 
How  is  it  with  the  wells  of  houses  whose  walls  touch  each 
other?  How  with  those  of  houses  situated  below  numbers  of 
others  on  a  slope  ? 

However  free  a  well  may  be  from  danger  of  drainage-pollu- 
tion, it  should  be  examined  yearly  in  the  dry  season,  and 
cleared  of  all  droppings  and  settlings.  Wood  from  curbing 
or  pump,  dirt  from  the  sides,  burrowing  animals,  earthworms, 
slugs,  etc.,  etc.,  are  often  found  rotting  in  the  bottoms  of 
wells.  Of  course  the  cleaning  is  not  thorough  unless  a  man 
descends,  examines  and  remedies  all  defects. 

Cisterns  are  liable  to  the  same  dangers  with  wells,  and 
usually  have  carried  into  them  much  more  fine  dirt  in  suspen- 
sion, washed  away  from  the  roofs  which  form  their  ^  water- 
shed." Even  when  made  with  an  effective  filter-chamber, 
they  should  be  examined  and  cleaned  every  summer — oftener, 
if  their  water  grows  distasteful.  Who  is  not  familiar  with 
the  strong  smell  of  water  from  cisterns,  which  has  been  fur- 
nished him  for  bathing  ?  Cisterns  are  also  liable  to  be  cracked 
or  burst  by  pressure  from  within  or  without,  in  consequence 
of  the  soil  around  them  not  affording  support  enough ;  or  by 
pressure  from  beneath,  as  the  subsoil  water  rises.  Being 
thus  rendered  leaky  under  pressure  from  without,  they  are 
occasionally  entered  by  polluted  water  at  times  when  their 
contents  cannot  leak  against  the  external  pressure.     From 
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just  such  a  cause  there  occurred  in  the  autumn  of  1874  an 
epidemic  of  typhoid  fever  in  a  boarding  school  in  Burlington, 
New  Jersey y  a  full  report  of  which  may  be  found  in  the  "Phila- 
delphia Medical  Times"  for  May  29,  1875.  It  is  interesting 
to  note  that  the  infecting  agent  in  this  case  was  the  leakage 
into  the  subsoil  from  a  privy-vault  which  had  been  strongly 
and  carefully  built  only  three  years  before. 

The  ^overflow"  of  cisterns  furnishes  another  channel  of 
possible  contagion,  which  should  be  borne  in  mind,  as  capable 
of  admitting  gases  as  well  as  fluids.  It  being  probable  that 
cisterns  will  be  more  and  more  used  as  substitutes  for  wells, 
where  soil-contamination  is  on  the  increase,  and  before  an 
aqueduct  supply  is  secured,  it  is  important  that  they  should 
be  built  and  maintained  with  intelligent  care,  and  that  their 
owners  should  not  rest  secure  in  the  idea  that  because  they  no 
longer  use  well-water  they  are  in  no  danger  of  drinking  fouled 
water.  Whatever  be  the  source  of  supply,  "  eternal  vigilance 
is  the  price,"  the  only  price,  of  safety. 

The  aqueduct,  the  third  source  of  supply,  is  the  method 
which  all  large  towns  must  of  necessity  resort  to,  and  which, 
apai-t  from  the  question  of  cost,  commends  itself  to  all  com- 
munities by  its  convenience,  its  abundance,  and  its  compara- 
tive purity.  In  our  Commonwealth  it  has  already  been 
adopted  with  more  or  less  completeness  by  forty-six  cities 
and  towns,  comprising  963,721  persons,  or  a  little  over  one- 
half  of  the  entire  population. 

Water-Supply  and  Sewerage. 

In  the  following  five  tables  are  gathered  certain  statistics 
in  regard  to  the  towns  thus  supplied.  It  is  probable  that  it 
is  not  complete  as  regards  all  the  smaller  towns  of  the  State, 
which,  having  partial  aqueduct  supplies,  have  not  replied  to 
the  circular  of  the  Board.  Another  year  will  undoubtedly 
remedy  this  incompleteness,  and  meanwhile  it  is  certain  that 
we  have  some  facts  in  regard  to  all  the  larger  towns.  It 
would  be  interesting  to  know  how  many  towns  are  now  dis- 
cussing the  question  of  a  public  water-supply,  since  it  is 
evident  that  there  is  a  general  awakening  to  the  importance 
as  well  as  the  convenience  of  it. 

These   tables  furnish,  with  as  much  completeness  as  has 
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leen  practicable,  certain  statiatica  with  regard  to  eich  of 
hese  towns;  viz.,  the  effect  of  ita  aqueducUupply  on  the 
;eneral  health  of  its  population,  the  whole  Dumber  uf  dicell- 
nga,  the  number  of  dwellings  (sometimes  of  fumilies)  uaing 
he  water,  the  population  of  the  town,  the  source  of  wtiter- 
iiipply  and  date  of  introduction,  the  daily  capacity  (in  United 
States  gallons)  of  this  supply,  and,  as  most  closely  connected] 
vith  the  free  use  of  water,  a  few  important  facts  ooDccmiai 
he  sewerage  of  the  town ;  viz.,  the  length  (in  miles)  of  it 
ewers,  the  place  of  their  final  discharge  or  outfall,  and  Gimll 
>rief  memoranda  indicating  the  present  state  of  the  sewen^ 
[uestion  in  the  town. 

For  the  purpose  of  facilitating  comparison  between  the 
owna,  they  have  been  arranged  in  five  groups,  according 
lopulation,  giving  of  those  with  a  population  of  20,000  t 
ipwarda,  12  ;  from  10,000  to  20,000,  9 ;  from  5,000  to  10,0 
,0 ;  from  3,000  to  5,000,  9  ;  leas  than  3,000,  6. 

In  proportion  as  the  advantagea  uf  aqueducts  are  appr 
,ted,  the  importance  of  preserving  our  atreams  and  pt 
rom  pollution  will  be  more  strongly  felt,  inasmuch  as, 
,  aingle  exception,  to  be  hereafter  mentioned,  they  afforo 
inly  aoHrces  for  aqueduct'Supply.  It  ia  to  be  hoped  tha 
■eople  will  be  aroused  to  a  jealous  care  for  their  proserr 
tefui'e  it  ia  too  lato. 

Twenty  cities  aud  towns  now  depend  on  streams,  1 
;reat  ponds,  7  on  springs,  2  towns  on  " gathering-groi 
nd  1  town  on  ponds  and  springs. 

It  is  oif  course  understood  that  all  these  sources  r 
heni&elves  at  last  into  the  rainfall,  being  so  many  di 
arms  of  its  reappearance  on  (or  very  near)  the  surface 
round.  Rivers  are  the  open  drains ;  poods  the  i 
eservoira ;  springs  smaller  forms  of  the  same,  fed  by  a 
lire  water-shed,  sometimes  hard  by,  sometinaes  t&rtlie' 
nd  carried  awhile  by  an  underground  channel,  to  r 
e  "a  spring,"  or  perhaps  to  be  tapped  by  a  Tvell.  1 
ill,  lake  or  spring,  on  the  surface  or  subtermnean , 
11  modifications  of  this  same  rainfall,  subject  to  filti 
>  pollution  from  the  strata  over  or  through  '^hich  it 
ay  to  its  natural  drains  or  reservoin.  No  person 
ary  intelligence  now  hopes  to  secure  s  water-aup 
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the  bowels  of  the  earth »  which  has  never  been  subjected  to 
possible  pollution  from  organic  matter.     ^ 

All  our  water  for  domestic  and  manufacturing  purposes 
must  be  rainfall,  which  we  are  to  get  as  pure  as  possible ;  and 
if  we  are  not  speedily  and  energetically  on  our  guard,  we  shall 
be  too  late  to  get  it  wholesomely  pure  from  sewage,  the 
moist  refuse  of  civilized  life.  By  ^^gathering-grounds"  is 
here  meant  such  reservoirs  of  primary  rainfall  as  may  be  made 
by  damming  some  small  valley  suitably  situated  in  relation  to 
the  community  needing  the  water-supply ;  a  valley  into  which 
no  stream  enters,  and  where  no  large  pond  has  a  natural 
existence.  The  streams  of  our  State  are  well  known.  The 
^reat  ponds  are  well  treated  of  in  the  Report  of  the  State 
Board  of  Health  for  1873,  where  may  be  found  a  list  of  them, 
^tb  the  size  of  each.  It  may  be  well  here  to  repeat  that 
these  ponds  comprise  one  fifty-fourth  of  the  whole  territory 
of  Massachusetts,  and  are  public  property ;  also  that  they  are, 
for  the  most  part,  bordered  by  farms  and  woodlands,  rarely 
by  villages*  It  is  probable  that  some  towns,  perhaps  many, 
might  make  a  great  pond,  in  a  place  suitable  for  a  ^  gathering- 
ground,"  and  thus  obtain  a  water-supply  with  as  signal  suc- 
cess as  has  been  attained  in  Winchester.* 

As  a  matter  of  course  a  town  in  deciding  upon  water-sup- 
ply becomes  alive  to  the  importance  of  securing  perpetual 
purity  for  such  water,  and  can  understand  the  immense  im- 
portance of  controlling  the  water-shed  which  may  supply  it, 
8o  as  to  guard  against  sewage-contamination  at  the  source. 
And,  as  the  sewerage  problem  is  certain  to  follow  close  at  the 
heels  of  the  water  question,  it  is  a  pertinent  inquiry,  and  one 
deserving  closer  attention  than  it  seems  to  have  hitherto 
rei-eiyed,  whether  a  danger  may  not  arise  from  the  contiguity 
of  sewers  and  water-mains  of  thin  iron  lined  with  cement. 

From  the  dangers  attendant  on  an  intermittent  aqueduct 
supply  we  are  fortunately  almost  wholly  free,  every  supply 
reported,  with  the  exception  of  that  of  Chicopee,  being  con- 
stant. The  dangers  of  the  intermittent  system  are :  1.  The 
liability  when  a  vacuum  occurs  in  the  pipes  that  sewage  or 
sewage-gas  may  be  sucked  into  the  pipes  (main,  supply  or 
service) .     2.  The  deterioration  of  the  supply,  which  under 

*  See  "Winchester/'  in  this  Beport. 
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'Stem  must  be  drawn  in  idvaiicfl  daily  in  every  dwelling 
ome  receptacfe,  od  account  of  heating  and  incipieDt 
position. 

m  the  first-named  eril  several  places  in  England  have 
id  severely  in  the  form  of  epidemics  of  tjrphoid  fever; 
veral  of  these  have  been  investigated  in  the  most  thor- 
manner,  and  the  method,  place  and  time  of  specific 
lination  have  been  demonstrated.  From  the  second 
*  every  one  who  has  this  kind  of  supply  most  suffer,  u 
len  the  experience  in  Chioopee  for  some  years.*  Ice 
itjgate,  but  not  remedy  it. 

further  convenience  of  reference,  the  towns  with  aque- 
ipply  which  report  any  existing  system  of  sewer*  are 
ed  as  draining  into  "salt-water  bays,  etc.,"  into  "tidal 
s,"  or  into  "  fresh-water  streams." 

ITS  OF  Sbweb    Ststehb  or  TowHS  aepobtiiio  ant 
Ststbm. 
I. — Into  Salt-water  Bays,  etc. 
.    BoBton  Harbor,  mlao  into   Chulas  Bivar  and  otber 
tidal  woten. 
'er,  .        .    MoQDt  Hope  Baj,  partly  iato  FftU  River. 

.    Ljnn  Harbor, 
dford,     .    New  Bedford  Harbor, 
th,  .        .    Plymouth  Harbor;  outlet  bare  at  low  lida. 
.    Salem  Harbor,  North  River,  Mill  Pond. 

H.—IiUo  Tidal  Streama. 

ne,   .        .  Charles  River,  throagh  Muddy  Brook,  with  tide-gate. 

Ige, .        .  Charlea  River  (also  into  Alewlfb  Brook,  fresh), 

town,       .  Charles,  Mystic  and  Miller's  riven. 

,       .        .  Myatio  Biyer,  Chelsea  Creek. 

.  Ditches  on  salt  marsh,  thenoe  Into  Mystic  River, 

ille,  .        .  Charles  Rirer,  Mystio  River. 

in.— Into  Fnah  Streama. 

ipton,      .  Brook,  below  pond. 

rg,    .        .  NaahQa^ver. 

arriagtoD,  Housatonic  River  (about  one-half). 

11,    .        .  Merrimac  and  Little  rivers, 

i,      .        .  Connecticut  River, 

ce,    .        .  Merrimac,  Spicket  and  Shawshine  rivers. 

ater,.        .  Brook,  which  empties  into  Nashua  River, 

•  See  "Chicopoe,"  in  this  Beport. 
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Lowell, 

Pembody, 

Flttafield, 

Springfield, 

Worcester, 


Merrimac  and  Concord  liverg. 
Procter^s  and  Goldthwaite^s  brooks. 
Hoosatonic  River,  West  Branch. 
Connecticut  River. 
Blackstone  River,  by  Mill  Brook. 


Of  the  towns  reporting  no  systems  of  sewerage ,  123  dis- 
charge one-half  or  more  of  their  sewage  upon  or  into  the  sur- 
face; 89  discharge  two-thirds  or  more  in  this  way;  nine 
discbarge  the  whole.  There  are  also  14  large  towns  or  cities 
where  much  runs  upon  the  surface,  though  less  than  one-fourth 
of  the  total  sewage  of  the  place.  Lists  of  these  classes  are 
subjoined.  And  following  them  are  lists  of  towns  which 
report  that  **  such  sewage  is  often  or  strongly  offensive  ^^  with 
a  statement  In  each  case  as  to  the  obsenred  effect  of  such 
emanations  on  health. 

yine  Taicna  where  the  Whole  Sewage  runs  on  or  into  the 

Surface. 

Ashfield.  Ipswich.  North  Adams. 

Danvers.  Mansfield.  Plainfield. 

Greenwich.  New  Braintree.  Satton. 


Eighty^ne  Towr^  where  more  than  One-half  goes  on  the 

Surface. 


Towir. 

Amesbury, 
Andover,  . 
Ashby,      . 
Abington,. 
Amherst,  • 
Barnstable, 
Belchertown, 
Berkley,    . 
Berlin, 
Blandford, 
Bererly,    . 

Bridgewater, 

Brimfield, 


Bladcstone. 
Braintree, . 
BnwsCer, . 


8«waf«  raDoinff  M  or 
Into  sortiMt. 

.  Four-fifths. 
,  Nearly  all. 
.  Four-fiahs. 
.  Four^fifths. 

•  Three-quarters. 
.  Nearly  all- 

.  Five-eighths. 
.  Nearly  all. 
.  Three-quarters. 
.  Nine-tenths. 
.  Very  large  propor- 
tion. 
.  Seven-eighths. 

•  Very  large  propor- 

tion. 

•  Nearly  all. 
.  Six-tenths. 

•  Seven-tenths. 

•  Five-eighths. 


TOWK. 

Chester,  . 
Colrain,  • 
Canton,  • 
Concord,  • 
Dover, 
Dudley,  . 
Dennis,  . 
Easthampton, 
Eastham,  . 


8«wa(e  ranDlnt  oo  or 
Into  snrfitoe. 

Nearly  all. 
Nearly  all. 
Five-eighths. 
73  per  cent. 
Five-eighths. 
Nearly  all. 
Two-thirds. 
Nearly  all. 


.  Nearly  all. 
E.  Bridgewater,  Nearly  all. 
Falmouth,         .  Three-quarters. 
Fairhaven,        •  Large  proportion. 
Foxborough,     .  Nearly  all. 
Fall  River,        .  Large  proportion. 
Fitchburg,         .  Four-fifths. 
Gt  Banington,  Two-thirds. 
Groveland,       .  The  most  of  it. 
Grafton,    .        .  Greater  part  into 

cesspools. 
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TOWN. 

Sewage  rannlng  on  or 
into  surfkoe. 

TOWN. 

Sewage  runnlnK  on  ot 
laio  larftce. 

Harwich,  . 

Two-thirds. 

Raynham, 

More  than  three- 

Heath, 

Nearly  the  whole. 

quarters. 

Holden,     . 

More  than  half. 

Revere,     . 

.  Seven-eighlhfi 

Hardwick, 

Nearly  all. 

Rowe, 

.  Nearly  all. 

Hopkinton, 

Nearly  all. 

Shelbume, 

.  Half  Id  the  village, 

Hadley,     . 

Nine-tenths. 

seven-eighths 

Hudson,    . 

Nineteen-twenty- 

among  the  farm- 

fourths. 

ers. 

Eangston, . 

Nearly  all. 

Shirley,     . 

.  Nearly  all. 

Lunenburg, 

,  Nearly  all. 

Shrewsbury, 

.  Nearly    all     into 

Ludlow,    . 

Five-sixths. 

sink-holes. 

Littleton,  . 

Three-quarters. 

South  Scituate, 

.  One-third  on  to  sur 

Leominster, 

Large  part. 

face,     one-th\r 

Lexington, 

One-half  on  to  sur- 

into   sink-hole! 

face,  three-eighths 

which    are    tb 

into  cesspools. 

most  ofifensive. 

Middlefield,  . 

Nine-tenths. 

Stoughton, 

.  Three-quarters. 

Montague, 

A  large  part. 

Swampscott, 

.  One-half  on  to  si 

Montgomery,    , 

The  largest  part. 

face,    one-tei 

Marblehead, 

Three-fifths. 

into  cesspools 

Mt.  Washington, 

,  Three-quarters. 

Tewksbury, 

.  Nearly  all. 

Monterey, . 

Three-quarters. 

Tisbury,    . 

.  Three-quartera. 

Milford,    . 

Four-fifths. 

Topsfield, . 

.  Nearly  all. 

Middleborough, 

,  The  larger  part. 

Upton, 

.  Five-eighllis. 

Medford,   . 

.  85  per  cent. 

Walpole,  . 

.  Four-fifths. 

Nahant,     . 

,  Nearly     all     into 

Westfield, . 

.  Three-quarten 

cesspools. 

Westhampton, 

.  Nearly  all. 

No.  Reading,    . 

,  A  large  part  among 

W.  Brookfield, 

.  Nearly  all. 

the  faiiuers. 

W.  Newbury,  • 

.  Nearly  all. 

Northborough, . 

Three-quarters. 

W.  Stockbridge 

J,  Three-quart  e 

Needham, 

Two-thirds       into 

Wilbraham, 

.  A  small  pi\i-t 

cesspools. 

surface,  a 

Orange,    . 

,  Four-fifths. 

part     into 

Oxford, 

.  Three-quarters. 

pools. 

Pembroke, 

Seven-eighths. 

Winthrop; 

.  Nearly  all. 

Pepperell, 

Nearly  all. 

Weymouth, 

.  Seven-tenth 

Randolph, 

Two-thirds  into 
cesspools. 

Tarmouthport, 

.  Nearly  all. 

Twenty-five  Towns  where  between  One-quarter  and  O 

goes  on  Surface. 


TOWN. 

Ashbumham, 
Brockton, . 
Clinton,    . 
Enfield,     . 


Sewage  running  on  or 
intosnrfkoe. 

.  One-half. 
.  One-half. 
.  One-half. 
.  About  one-half. 


TOWN. 


Huntington, 
Hatfield,    . 
Lancaster, 
Maiden,    . 


mn 
Into  su 

One-half. 
One-half. 
One-half, 
One-half 
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^M^WHV^9 

8twag«  niunlDff  on  or 

Sewage  mimliig  on  or 

TOWH. 

into  surfaoa. 

TOWN. 

into  sarfaoe. 

Medwaj,  . 

.  One-half. 

Sheffield,  . 

.  One-half. 

Kantucket, 

.  One-half. 

Stoneham, 

.  One-half. 

New  Salem, 

.  One-half. 

Somerset, . 

.  One-hal£ 

Orleans,    . 

.  One-half. 

Wakefield, 

.  One-half. 

Otis,. 

.  One-half. 

Westborough, 

.  One-half,      [pools 

Qulocy,     . 

.  One-half. 

Ware, 

.  One-half  into  cess- 

Rockport,. 

.  One-half. 

Webster,  . 

.  One-half. 

Sooth  Uadley, 

.  One-half. 

Winchester, 

.  Nearly  one-half. 

Fourteen  Large  Taums  or  Cities  where  Much  goes  on  Surface^ 


Chicopee. 

GloQcester. 

Harerhill. 

LowelK 

Lynn. 


though  less  than  One-quarter, 

Liawrence.  Watertown. 

Peabody.  Woburn. 

Springfield.  West  Roxbury. 

Taanton.  Somerville. 
Worcester. 


Question  IV. — ^Is  such  Sewage  often  or  strongly  qffhisive  9** 

Eighty-seyen  of  the  one  hundred  and  eighty-eight  towns 
ioswer  in  the  affirmative.  Twenty-four  report  resulting  dis- 
ease. Sixty-five  report  no  disease  in  this  connection.  Eight 
report  that  such  stench*  is  suspected  of  causing  disease. 
The  diseases  reported  as  resulting  are  typhoid  fever,  cerebro- 
spinal meningitis,  diphtheria,  typhoid  pneumonia,  dysentery, 
diarrbceal  diseases  in  children,  scarlatina.  Several  observers 
report  "injury  to  health,"  and  ** increased  prevalence  of  dis- 
eue,"  even  where  no  special  diseases  are  traced  to  it. 

It  is  a  matter  of  prolonged  and  common  experience  among 
physicians  that  the  poison  of  several  diseases  is  received  more 
vimlently  and  more  speedily  through  the  lungs  than  through 
the  stomach.  Of  others  we  do  not  positively  know  that  they 
ever  enter  the  system  through  the  stomach,  but  we  have  evi- 
dence that  they  frequently  do  so  through  the  lungs.  And 
this  is  precisely  what  one  would  expect  from  the  unceasing 
flow  into  the  lungs  of  whatever  the  atmosphere  carries,  and 
of  its  comparatively  direct  access  to  the  blood  within  the 
pulmonary  vessels. 

It  is  easy  to  understand  the  high  death-rate  of  Boston,  when 


*  This  word,  as  used  here  and  sabsequentlyi  includes  all  emanations  asso- 
ciated with  the  stench. 
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one  observes,  on  the  map  of  the  **  Metropolitan  District,"  with 
this  paper,  how  the  city  is  surrounded  with  sewer-outlets. 
It  is  also  easy  to  understand  how  any  fiEimily  in  the  country 
may  create  for  itself,  by  means  of  surface-sewage,  as  foul  an  air 
as  is  inflicted  on  the  unfortunates  who  dwell  close  by  the  out- 
let of  a  great  city  sewer.  Many  of  the  ^  correspondents  **  from 
country  towns  report  the  habitual  use  of  dry  earth  as  an  ab« 
sorbent  and  disinfectant  of  surface-sewage  with  the  effect  of 
at  once  saving  health  and  manure,  and  they  bear  testimony 
to  the  increase  of  interest  and  knowledge  in  regard  to  sani- 
tary laws  among  their  townsfolk.  On  the  other  hand,  many 
correspondents  report  gross  ignorance  and  indifference  touch- 
ing all  sanitary  matters. 

The  following  lists  speak  for  themselves  to  a  considerable 
degree,  but  in  studying  them,  as  well  as  the  tables  illustrating 
the  subject  of  polluted  drinking-water  under  the  next  heads 
(V.  and  VI.),  it  must  be  borne  in  mind  that  the  conclusion 
to  be  drawn  is  not  that,  of  the  one  hundred  and  seventy-seven 
returns  of  wells  fouled  and  frequent  stench  from  surface-sew- 
age,  eighty-seven  only  were  associated  with  disease,  but  that 
it  was  possible  to  trace  distinctly  the  association  of  sewage 
and  disease,  as  cause  and  effect,  in  that  proportion. 

We  do  not  attempt  to  work  out  the  statistics  further,  be- 
cause the  necessary  data  are  lacking,  and  it  was  not  proposed 
in  this  paper  to  collect  them ;  but  to  avoid  misapprehension, 
we  will  say  that  of  the  above  eighty-seven,  almost  every  one 
represents  several  instances  of  disease,  many  represent  tens, 
some  represent  scores  of  instances.  Moreover,  the  medical 
correspondents  do  for  the  most  part  believe  that  such  connec- 
tion between  filth  and  disease  exists  in  their  practice  very 
much  more  frequently  than  they  are  able  to  demonstrate. 
There  has  been  a  very  marked  growth  of  the  scientific  spirit 
of  accuracy  among  physicians,  which  renders  them  more  and 
more  on  their  guard  about  speaking  positively  in  relation  to 
the  causation  of  stated  cases  of  disease  which  have  not  been 
specially  investigated.  But  never  was  there  a  time  when 
physicians  were  so  assured  that  many  classes  of  disease  con 
be  prevented  by  right  living,  and  foremost  among  the  pre- 
ventable diseases  they  class  those  connected  with  filth. 

In  this  connection  the  reader  is  referred  to  papers  in  previ- 
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ons  reports  of  the  Board,*  and  to  the  lists  in  the  present  paper 
of  towns  which  discharge  the  greater  part  of  their  sewage  on 
the  sur&ce ;  also  to  the  tables  of  towns  with  aqueduct-sup- 
ply in  the  column  headed  **  Effect  on  Health,"  as  showing  the 
decrease  of  typhoid  fever  where  pure  water  is  introduced. 

Twenty-one  towns  report  disease  from  emanations  of  sur- 
&oe-8ewage;  nine  report  typhoid  as  being  so  caused;  two 
report  diphtheria;  one  reports  meningitis;  one  reports 
cholera;  one  reports  pneumonia;  one  reports  dysentery; 
one  reports  cholera  infantum ;  one  reports  scarlatina. 


Chkopee, 
Quurlertown, 


List  of  Twenty-ont  Towns  reporting  Stench  from  Surface' 

SewagCf  and  ResuUing  Disease. 

Very  offensiye  stench  from  factory  prides.  Typhoid  and 
meningitis. 

Stench  from  the  various  yarieties  of  sewage  discharged 
on  flats,  bare  at  low  tide,  sometimes  creates  nausea 
and  affects  health  unfayorably,  if  not  causing  special 
disease. 

Valley  of  Little  River. 

Terrible  epidemic  of  typhoid  in  1874,  when  a  large  and 
long-used  public  cesspool  was  drained  off.  See  Re- 
port State  Board  of  Health,  1876  (Health  of  Towns). 

See  Report  Board  of  Health,  1874  (Health  of  Towns). 

**  Many  and  notable  instances.*^ 

Typhoid  feyer,  diphtheria,  one  case  of  cholera. 

Tjrphoid  pneumonia. 

Occasionally  strong  stench^  considered  dangerous. 

Occasionally. 

Seyen  cases  typhoid  fever,  with  two  deaths  in  one  family 
finom  sewage-stench  in  the  cellar. 

Two  cases  typhoid  feyer  from  sewage  in  cellar. 

Typhoid  fever  sometimes  traced  to  stench  fh>m  sewage 
on  surface. 

In  some  localities. 

In  some  cases,  typhoid. 

Intolerable  stench  and  resulting  disease. 

Some  sewers  discharge  on  river  bank  with  detriment  to 
health. 


Havethill, 
Holyoke, 


Lowell,  . 

Ljnn, 

Lexington, 

Lawrence, 

Maiden,    . 

Konson,   . 

Montague, 

Plymouth, 
Peabody, 

PHtsfield, 
Qnincy,  . 
Salem,  , 
Springfield, 


So.  Dennis, 
Wakefield, 
Webster, 


One  yery  bad  locality. 
Frequent  typhoid  and  dysentery. 


*  Causes  of  Typhoid  Fever  in  Massachusetts,  1871.  MUl-Dams  and  Water 
Obstrwetiona,  1878.  Drainage  for  Health,  1873.  Sewage  and  Sewerage,  1873. 
Cooaideratioiis  tonohing  Water-Supply,  etc.,  1874.  Talue  of  Health  to  the 
State,  III7S. 
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^burn,         ,    AloDg  line  of  RuMell'a  Brook  (sm  Report  of  Stete  Boird 

of  Health,  1875). 
jrceiter,      ,    Cholera  infantum,  diphtheria,  scarlatina. 


at  of  Sixty-five 

Towns  reporting  Sewage-Stench  wiTflODT 

Remlting  Disease 

Ichertown. 

Huntington, 

Plainficld. 

verly. 

Hardwick. 

Raynham. 

idgewater. 

Harwich. 

Rockport. 

imfield. 

Hatfield. 

Re.iding. 

rkley. 

Hyde  Park. 

Randolph. 

rre. 

Hudson. 

Stonghton. 

ickstone. 

Lunenburg. 

Shirley. 

ftintree. 

Ludlow. 

Shelbume. 

nton. 

Monterey. 

South  Scitnate. 

nton. 

Milford. 

Sheffield. 

mbridge. 

Mlddleborough. 

Stoneham. 

elsea. 

Madfotd. 

Somerset. 

dley. 

Medway. 

Sutton. 

nrers. 

Nahant. 

Taunton. 

rtfaam. 

Natick. 

Upton. 

ston. 

North  Andover. 

Uxbridge, 

Imoath. 

North  Reading. 

Warren. 

11  Bivw. 

New  Salem. 

Weymouth. 

chbore. 

Newton, 

Winchester. 

rdner. 

Northampton, 

West  Stockbridge. 

bertville. 

Orange. 

West  Newbury. 

senwich.* 

Pembroke, 

St  of  Eight  Towns  reporting  Sewage- Stench,  and  sdspect- 

iNQ  it  of  Causing  Disease. 
doTer.  Cbarlestowu.  Montgomery, 

lol.  Cambridge,  Swampscott 

[[ngton.  Fitchburg. 


'  Question    V. — Are   Wells   or  other   sources   of    Water- 

ipply  eJ^osed  to  contamination  from  Sewage  9  " 

Of  the  188  cities  and  towns  reporting,  90  reply  to  this 

QBtioQ  in  the  affirmative ;  and  of  these,  3  send  no  report 

resulting  disease;  16  report  no  resultiug  disease;  8  are 

certain  of  resulting  disease ;    63  report  distinct  resulting 

lease. 

Of  the  63  reporting  disease,  44  report  typhoid  fever ;  6 

'  strongly  off«niiT«. 
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report  dysentery ;  4  report  scarlet  fever ;  2  report  diphtheria ; 
2  report  ccrobro-spinal  meniDgitis;  11  report  simply  ^dis- 


From  some  of  the  towns  several  diseases  are  reported  as 
probably  so  caused  in  each. 


LiM  of  Towns  where  the  Water  for  Drinking  is  more  or  less  Polluted^ 

with  Results  in  Disease^  so  far  as  knoum. 


Vamb  or  TowK. 


DtoetM. 


Amoont  mnd 
Character. 


Single  or  Be- 
peAted< 


Source  of  Sapplj. 


AbfnctoD.  • 
AdMi, 

Aibficid,  • 
Arlio^too,  . 
Ambcrst,    . 

Barnstable, 
Brisbton,  . 
Berltn, 
BeTcrly, 
BrifflOcld,  . 
Brockton,  • 
Black  ttone, 
Bralntrecy  • 

Chioopoe,   • 

Clinton, 
Canton, 
Cottoord,     • 

Dodlcjr,      . 

Dennis, 

DlBTCVB,       . 

Ettton, 

FairiiaTen, . 
Foxhoroosli, 
FaU  Kiver, 
ruchtMirg,  . 


Onnby, 
Qnenwlch, 

HnntinittoOy 


Santwlck, . 
Hadley,  . 
HadMO,     . 


DiscaM,  . 
None,  • 
McningitlB, 
DiacaM,  . 
None  of  late» 

Typhoid,    . 

41 

Diseaae,  . 
Typhoid,    . 

«4 
f« 
•f 

• 

Diarrhcea, . 

Typhoid,  . 
No  report, . 
Disease,     . 

Typhoid  and 
dysentery. 
Suspected, . 
None,        •       • 

Disease, 

a  • 

ProhablT  none, . 
Typhoid,    . 
£nteric  and  scar- 
let fevers. 

None.  . 
Typhoid,   . 

M 

*<  suspected, 


M 


None, 


Occasional, 
Serious,   • 

Occasional, 

Serious,    . 
Frequent, 
Serious,   • 

Frequent, 
« 


Frequent, 


Very  seldom,  . 
Fatal,      . 


Serious,   . 


One, 


Repeated, 
One, 

One, 
Repeated, 

Repeated, 


Repeated, 


Repeated, 


Repeated, 


Repeated,     . 


liargo    nnin* 

her. 
Fire  in  one 

house. 
Six    in    one 

house. 


Few  wells. 
Wells. 
One  well. 
Few  wells. 
Wells  often. 

Wells. 
Many  wells. 
WelU. 

K 
C< 

Wells  very  bad. 
Wells. 

Aqueduct    aod 

many  wells. 
Wells. 

44 

Some  wells. 

Many  wells. 

Wells  possibly. 
Wells  exposed. 

Some  wells. 

Wells  probaUy. 
Wells. 

M 


Wells. 

4< 

Wells  probably. 

Some  wells  an- 
alyzed and 
thought  safe. 

Wells. 

Some  wells. 


Few  wells. 


27 


I 
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Amonnt  mnd 

single  or  Be- 

Namb  or  Town. 

Disease. 

Character. 

peated  Cases. 

Source  of  Sapplj. 

Lowell, 

Typhoid,    . 

Frequent    and 
severe. 

Repeated,     . 

Cisterns       and 
wells. 

Ludlow, 

•        • 

Bad, 

K 

Wells  often. 

Leominster, 

•        • 

Serlons,    . 

Twenty  ttom 
one  well. 

One  well. 

Lynn, 

•         • 

Serious       and 
abundant. 

— 

Wells. 

Leverett,    . 

« 

•         « 

Serious,    . 

Whole  fiunOy, 

M 

Lexington, . 

Disease, 

- 

- 

Few  wells. 

Lawrence,  « 

Typhoid  and 
dysentery. 

Sporadic, . 

Repeated,     . 

WeUs. 

« 

Maiden, 

Typhoid,    . 
None, 

- 

Several, 

- 

Marblehead, 

- 

- 

Few  wells. 

Mt.  Washington, 

Enteric  fever,    . 

- 

- 

Wells. 

Monterey,  . 

Typhoid,    . 
None, 

Occasional, 

- 

Some  wells. 

Mansfield,  . 

- 

- 

Wells. 

Milford.     . 

Typhoid,    . 

Persistent   and 

Four      fh)m 

Water  analyzed 

fatal. 

one  well. 

—not  fit  to  use. 

Middleborongh, 

None, 

— 

•" 

Some  wells 
abandoned. 

Mcdford,    • 

Typhoid       and 
meningitis. 

Serious,    . 

One, 

Few  wells. 

Medway,    . 

Diphtheria, 

Fatal, 

Repeated,     . 

Wells. 

Natick, 

Doubtftil,  . 

_ 

. 

i< 

Nahant, 

Typhoid,    . 
None, 

Serious,    . 

One, 

it 

North  AndoYer, 

- 

- 

u 

North   Reading, 

Typhoid,    . 

"■ 

"" 

Few  wells  jveiy 
bad. 

New  Salem, 

None, 

- 

- 

Wells. 

Newton,     . 

No  report, . 

- 

- 

C( 

Needham,  . 

None, 

■" 

^ 

Wells  some- 
times. 

Orange, 

i< 

- 

- 

Wells. 

Plainfield,  . 

it 

. 

m. 

<i 

Plttsfield,   . 

Typhoid,    ! 

Serious,    . 

Repeated,     . 

4( 

Qnincy, 

(C 

- 

- 

II 

Raynham,  . 

DiarrhoRA,  . 

m. 

. 

II 

Rockport,  . 

Doubtfhl,  . 

- 

— 

Wat€r. 

Reading,    . 

Pi-obable,  . 

- 

- 

Wells. 

Randolph, . 

Disease,     . 

- 

- 

Water. 

Stonghton, . 

Donbtfhl,  . 

_ 

. 

Wells  often. 

Shirley,      . 

Typhoid,    . 
None, 

- 

Repeated,     . 

Water. 

Stockbridge, 

- 

- 

Few  wells. 

Shclbume, . 

it 

- 

- 

Wells. 

South  Scltuate,  . 

Typhoid,    .' 

Serious,    .       . 

One, 

II 

Shrewsbury, 

Low  fever, . 

— 

- 

Some  wells. 

Sheffield,    . 

Typhoid,    . 

Occasional, 

Repeated,     . 

K 

Springfield, 

Uncertain, . 

- 

- 

Water. 

Taunton,    . 

DiarrhoMi      and 
enteric  fever. 

- 

Repeated,     . 

Wells. 

Upton, 

Dysentery    and 

Serious,    .       . 

Epidemic— 9 
in  one  fiun- 

Few  wells. 

gastritis. 

• 

ily. 

Wakefield, 

Typhoid,  etc.,    . 

(1 

•       • 

Wells. 

Waltham,  . 

(4 

- 

- 

Many  wells. 
Wells. 

Walpole,    . 

<1 

•                                • 

Serious,    . 

One,      .       • 

Wilmington,      . 

No  report, . 

- 

- 

II 

Worcester, . 

Typhoid,    . 

Some  wells. 
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Amount  mod 

Single  or  Re- 

Naxb of  Towv. 

Dlaeaoe. 

ChKntibu. 

peated  CMes. 

Sooroe  of  Snpp^. 

Warren,     • 

Typhoid     prob- 

- 

- 

Water. 

Webster,    . 

Doubtftil,  . 

- 

- 

Wells  often. 

Wrentham, 

Uncertain, . 

— 

- 

Some  wells. 

Weymouth, 

Disease,     . 

Bpare,       •       • 

- 

Few  wells. 

Watertown, 

•       • 

Very  Uttle,     •. 

- 

Wells  probably. 

Westborongh,    . 

Diphtheria    and 
scarlet  fever. 

Serious,    . 

Family  of  7, 
4  died. 

Few  wells. 

Winchester, 

Typhoid,  none  of 
late. 

Very  rare. 

Two   in   one 

Wells  rarely. 

family. 

Wobum,    . 

Typhoid,    . 

- 

Repeated,     . 

Water. 

West  Ncwbuiy, 

*•       etc,     . 

- 

Two,     . 

Wells  probably. 

West  Roxbory, . 

% 

• 

Many  wells. 

Of  these  90  towns  reporting  polluted  drinking-water ^  3  send 
no  report  of  disease;  16  report  ''no  disease";  8  report 
•*  doubtful " ;  63  report  disease. 

Of  these  63  reporting  disease,  44  report  typhoid ;  2  report 
meningitis ;  2  report  diphtheria ;  6  report  dysentery,  etc. ;  5 
report  scarlet  and  other  fevers  ;  11  report  "disease,"  without 
specifying  the  kind. 

"Question  VII. — If  any  water-courses  or  ponds  are  used  to 
receive  sewage  from  manufactories  or  other  sources  in  your 
town  (or  city)^  will  you  please  give  some  account  of  them? 

^(a.)    As  to  pollution  of  drinking-water. 

^(b.)  As  to  pollution  of  the  atmosphere,  either  by  emana- 
tionsfrom  the  contaminated  water  y  or  from  fats,  docks,  banks 
of  streams,  etc. 

^(c.)  As  to  the  effect  of  converting  small  streams  into  cov- 
ered sewers. 

^(d.)    Any  other  facts  that  may  occur  to  you  J* 


Under  this  head  88  towns  report,  of  which  42  appear 
to  be  more  or  less*  completely  satisfied  with  this  disposal  of 
their  sewage,  while  46  regard  it  as  objectionable  and  to  be 
remedied  as  soon  as  possible.  Lists  of  the  two  classes  are 
subjoined.  It  will  be  observed  that  a  few  towns  appear  in 
both  lists;  a.  g.,  Fitchburg  uses  Nashua  River  as  a  recep- 
tacle for  sewage  without  dissatisfaction,  but  is  planning  a 
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better  method  of  dealing  with  Punch  Brook ;  Somerville  is 
satisfied  thus  to  use  Mystic  River,  but  not  Charles  River  or 
Alewife  Brook, 

From  the  following  lists  some  idea  may  be  formed  in  regard 
to  the  frequency  and  degree  of  pollution  of  streams  and  ponds 
in  the  Commonwealth.  But  it  must  be  understood  that  these 
lists  include  but  169  of  the  322  towns  in  Massachusetts,  153 
having  failed  to  report.  Of  the  19  cities  every  one  made  its 
return.  The  population  of  the  places  reporting  amounts  to 
84  per  cent,  of  the  whole  population.  There  would  be  no 
significance  in  indicating  the  population  of  each  town  on  the 
lists,  because  we  cannot  in  most  instances  state  what  propor- 
tion of  the  sewage  gets  into  the  stream  in  question.  For 
convenience  of  reference  another  list  is  furnished  in  which  the 
streams  appear  first,  with  the  towns  draining  and  sewering  into 
each,  so  far  as  the  writer  has  been  able  to  ascertain  from  his 
line  of  investigation.  It  is  evident  that  this  danger  is  rapidly 
growing  upon  us,  and  that  its  future  ratio  of  increase  will  be 
much  greater ;  not  only  because  population  will  become  more 
concentrated,  as  well  as  actually  greater,  but  because  of  a 
growing  desire  for  aqueduct  supply  and  its  attendant  '^^  water- 
carriage  "  of  sewage.  It  is  gratifying  to  know  that  the  ob- 
jections to  this  fouling  are  felt  in  more  than  half  the  instances 
recorded,  and  that  this  fraction  represents  a  very  much  larger 
proportion  of  the  voters  concerned. 


Toums  reporting  Streams  or  Ponds  used  to  receive  Setoage  to  the 

Satisfaction  of  parties  concerned. 


Towvs. 

Stnun. 

Soutt  of  Stwata. 

Attleborough, 
Aniesbury,   . 
Athol, 
Belmont, 
Chicopeo,     . 

Clinton, 

"  Ten  Mile  River,"  . 
Powovv  River,* 
Small,  swill  streams. 
Two  rapid  brooks. 
Connecticut  River,  . 

Nashua    River     (South 
Branch).' 

Certain  factoripA 
Certain  factories. 
One-tenth  of  sewa^ 

By  way  of  canal  and  Clilo- 

opee  River. 
Gas  and  dye  works. 

1  Hm  a  good  CallfUnd  tidal  wuh. 


>  Fkh  killed  two  milca  below. 
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Toions  reporting  Streams^  etc. — ^Continued, 


Towvt. 


Easthamplon, 

Eyerett, 

E.  Briilgewater, 

Foxboroagh, 

Fall  River,    . 

Fitchburg,    . 

Great  Burrington 

Ganlner, 

Hjrde  Park,  . 

HiDgham,     . 

Ipswich, 
Lowell, 

Leominster, . 

Lancaster,    . 

Lawrence,    . 

Middleborongh, 
Ncwburyport, 
Nortli  Adams, 
Oxford, 

P&lmer, 
Pittefield,      . 

Sto^bridge, 

Sbelbame,   . 

Sooth  Hadley, 

Sudbury,      . 

Tpingbam, . 
W.  Springfield, 
Waltham,     . 
Walpole, 
Ware,  . 
Warren, 
Westhampton, 
Wrenthxun,  . 

Wnbraham, . 


Manhan  River. 

Matfield  River. 
Cocasset  River, 
"  Fall  River,'' " 
Nashua  River,* 
Housatonic  River. 
Small  streams. 
Neponset  River, 
Tiaal  mill  pond  on  town 

brook. 
Ipswich  River,* 
Concord  and  Merrimac 

rivers. 
Monoosneck  Brook, 

thence  into  Nashaa  R. 
Nashua  River, 

Merrimac  River,^    . 

Namasket  River,     . 
Merrimac  River  to  sea,  . 
^  Rapid  stream,''     . 
••Stream," 

••Rivers," 
Housatonic  River,  . 

Housatonic  River,  . 

Brook,  and  thence  Doer- 
field  River. 
Connecticut  River, . 

••  Stream,"   thence   Sud- 
bury River. 

••  Small,  rapid  stream,"  . 

Agawam  River, 

Charles  River, 

Neponset  River, 

Ware  River,    . 

Quaboag  River,' 

Brook,     . 

By  Mill  Brook  into 
Charles  R.  in  Medway. 

••Streams," 


tMfoe  of  Sewage. 


Several  factories. 
Twelve  large  factories. 
Largo  part 

Factories. 
Small  dye-house. 

Manufactories. 
Large  part 


One  factory  of  shoe- 
shanks. 

Many  factories  and  some 
cily  sewers 

Manufactories. 

Everything. 

Everything. 

Woolen  and  cotton  fac- 
tories. 

Factories  and  families. 

Factories  and  a  few  ten^* 
ments. 

Paper  and  ••pulp"    fac- 
tories. 

Factory,  stables,  etc. 

Lar^e  factories  and  paper 

nulls. 
From  two  factories. 

Everything. 

Mills. 

Two  factories. 

Factories  and  mills. 

Factories. 

Six  factories. 

One  tannery. 

••  Two  water-powers." 

••Manufactories." 


I  ••Bapid  fidi  to  baibor.* 

•  «*  Nothing  eoald  bo  better.' 

*  Bepld  river. 


*  Cloee  by  dty,  river  nmeb  dleoolored;  no  stench. 
^  Leirge,  rapid,  and  eeoured  yearly  by  froeheta. 
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Towns  reporting  Streams    (and  Ponds)   receiving  Sewage  to  the 

Dissatisfaction  of  parties  concerned. 


Towxs. 

Stream. 

Soorce  of  8ewac«. 

Blandford,    . 

Branch  of  Westfield  R.,> . 

Two  tanneries. 

Brookline,    . 

Muddy  Creek,' 

Sewers. 

Black  stone,  . 

Blackstone  River,*  . 

One-fifth  sewage. 

Colrain, 

Pond,*      .... 

Sewage  of  thirty  families. 

Charlestown, 

Mystic,  Charles  and  Mil- 
ler's rivers  .• 

Everything. 

Cambridge, . 

Charles  River  and  Ale- 
wife  Brook  • 

Everything. 

Chester, 

W.  Branch  Westfield  R , 

Tannery. 

Concord, 

Branch  of  Concord  R.,  . 

About  one-twentieth. 

Dover,  . 

Charles  River, 

Paper  mill. 

Dudley, 

French  River, . 

"  Some  sewage.** 

Danvers, 

Essex  River  (tidal). 

Gas  factory. 

Fairhaven,   . 

Saltwater  Pond,'     . 

Sewage. 

Foxborough. 

Cocasset  River  into  Wad- 
ing River. 

•*  Many  factories,  etc." 

Fitchburg,   . 

Punch  Brook,* 

Much  filth. 

Groveland,  . 

"  Stream  below  fall "  run- 

Wash   from    wool    and 

ning  into  Merrimac  R.' 

other  factories* 

Haverhill,    . 

Merrimac  and  Little  R's,*^ 

Everything. 

Uardwick,    . 

Pond  in  Gilbertville, 

Mills. 

Ludlow, 

Chicopee  River, 

Partly     through      High 
Brook. 

Lynn,   . 

Strawberry   Brook,  Sta- 
cey's  Brook,  Silver  Lake, 
Flax     Pond    Marshes, 
Flats  of  harbor. 

Everything. 

Leominster, . 

Brook  in  N.  Leominster," 

Tannery. 

Lexington,   . 

Vine  Brook,     . 

Slaughter  house. 

Monson, 

Brook,      .... 

Several  woolen  mills. 

Middlefield, . 

Branch  of  Westfield  R.," 

"One  factory,  two  mills."* 

Natick, 

Peffan  Brook,  thence  to 
Lake  Cochituate. 

Factories,  tannery,  water- 

closets,  dwellings. 

Newton, 

Charles  River, 

Manufactories. 

Northampton, 

"  Streams,"    thence  into 
Mill  River  » 

Orleans, 

Sluggish  tidal  stream. 
Pondl       .... 

Orange, 

Much  sewage. 

Plymouth,    . 

Mill  Pond,"     . 

Much  sewage. 

1  •*  FiBh  killed  for  half  a  mile  below.>» 

>  WiUi  tide-gate,  Increases  pollution  of  "  Back  Bay.'* 

*  Stench  when  river  is  low. 

*  Stench  and  disease  from  the  foaled  banks  in  dry  seasons. 

>  Flate  saturated  with  fllth. 

*  The  former  objecUonable  to  Cambridge,  Boston  And  Charlestown ;  the  latter  to  Medford. 
T  «  Trouble  exi>acted.'' 

s  Small  stream  through  dense  population,  empties  into  Nashua  River. 

*  Much  Ibuled.  »>  Latter  very  bad. 
u  For  I  mile  offensive.                                     "  "  Fish  killed.** 
u  Filthy  in  droughts.  m  Offensive. 
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Toums  reporting  Streams,  etc. — Continued. 


Towxa. 

stream. 

Souxie  of  Sewagtt. 

Peabodj, 

Procter's  Brook,*     . 

All  kinds  of  leather  fac- 
tories ;  some  dwellings. 

FlttBfield,      . 

Silver  Lake  by  brook,"    . 

Factory. 

Stoneham,    . 

Mill    Brook    to    Mystic 

Tanneries  and  40  per  cent 

bead* 

of  town  sewage. 

Springfield, . 

Connecticut  River,  . 

Sewers. 

Salem, . 

North  River;  part  of  Mill 

Worst  kind,  and  in  great 

pond.* 

amount. 

Somerville,  . 

Charles  River,  etc.,* 

City  sewers. 

Taooton, 

Taunton  River, 

Sewers  and  factories. 

Wakefield,   . 

Sangus  River, 

Privies  of  rattan  fac- 
tory, 1,000  operatives 
at  times. 

West  Brookfield, . 

Lar^e  pond  and  Quaboag 
River. 

Worcester,   . 

Blackstone  River,   . 

Eveirthing. 
All  the  factories. 

Webster, 

French  River, . 

Watertown, . 

Charles  River, 

All  the  factories,  and 
town  must  drain  same 
way. 

Winchester, . 

Head  waters  of  Mystic 

Five  tanneries,  a  wool- 

Pond* 

washing  place,  and  a 
number  of  dwellings. 

Wobnm, 

Brooks  emptying  in  head 
waters  of  Mystic  Pond,' 
Shaker  Mill  Fond    and 

Leather-shops,  and  much 

else. 

W.  Stockbridge,  . 

Williams  River." 

*  IMiehargea  Into  North  River  in  Salem. 

>  iM-aopply  for  the  town;  analyala  ahowi  brook  and  lake,  near  Ita  month,  to  be  percep- 
tibly fooled. 

*  Horaea  will  not  drtnk  waters;  flab  have  disappeared. 

*  **  A  aboeking  and  dangerous  nuisance.** 

*  In  same  category  with  Oambrldgc  and  Charleatown. 

*  A  great  amonnt  of  filth,  and  often  oflfensive. 

'  Air  and  water  fooled.  *  Offensive  at  low  water. 


List  of  Streams  and  Ponds  reported  as  receiving  Sewage, 

Towns  Sewering  into. 

.  West  Springfield. 

.  Cambridge. 

.  Blackstone. 

,  Worcester. 

.  Boston. 

.  Brighton. 

.  Brookline,  through  Muddy  Brook,  with 

tide-gate. 
.  Cambridge. 
.  Charlestown. 
.  Dover. 


Agawam  River, 
Alewife  Brook, 
Blackstone  River, 

u  u 

Charles  River,  . 


u  u 

u  u 

u  u 

M  M 
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streams. 

Charles  Kiver,  . 


u 
u 

C4 
U 


U 


M 


U 


44 


Qiieopee  River, 
Cocasset  River, 
Concord  River, 


41 


44 


CoBBecticat  River, 


44 


44 


44 


44 


Deerfield  River, 
Essex  River,     . 
Fall  River, 
French  River,  . 

44  44 

Honsatonic  River, 

44  U 


U 


44 


Ipswich  River, . 
Little  River,     . 
Manhan  River, 
Matfield  River, 
Merrimac  River, 


44 


M 


44 


14 


44 


U 


u 


44 


Miller's  River, 

44  44 

Mystic  River, 


4« 


U 


44 


U 


•4 


44 


Kashua  River, 


44 


44 


44 


44 


44  44 

Namasket  River, 
Keponset  River 

it  44 

North  River, 


44 


Powow  River, 
Ponch  Brook, 
Quaboag  River, 


Townt  Btfwnlag  Into. 

.  Newton. 
.  Somerville. 
.  Waltham. 
,  Watertown. 

>  Wrentham,  through  Mill  Brook. 
Ludlow,  through  Higher  Brook. 
Foxborough. 
Lowell. 

Concord,  through  branches. 
Chicopee. 
East  Hadley. 
Holjoke. 
Springfield. 

Shelburno,  through  streams. 
Danvers. 
Fall  River. 
Dudley. 
Webster. 
Great  Barrington. 
Stockbridgo. 
Pittsfield. 
Ipswich. 
Haverhill. 
Easthampton. 
East  Bridgcwater. 
Groveland,  through  stream. 
Haverhill. 
Lawrence. 
Lowell. 
Newburyport. 
Charlestown. 
East  Cambridge. 
Charlestown. 
Everett 
Medford. 
Somerville. 
Clinton. 
Fitchburg. 
Lancaster. 

Leominster,  through  Monoosneck  Brook. 
Middleborough. 
Hyde  Park. 
Walpole. 

Peabody,  through  Procter's  Brook. 
Salem. 
Amesbury. 
Fitchburg. 
West  Brookfield. 
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StTMins. 

Sangns  River,  . 
8tacey^s  Brook, 
Stony  Brook,    . 
Strawberry  Brook, 
Sudbnry  River, 
Tannton  River, 
Ten  Mile  River, 
Vine  Brook, 
Ware  River, 
Westfield  River, 

"  "       West  Branch, 

IC  It  C4  (4 

Williams  River, 


Towni  Sewering  Into. 

Wakefield. 
Lynn. 


u 


cc 


Sudbury,  through  streams. 

Tannton. 

Attleborough. 

Lexington. 

Ware. 

Blandford. 

Chester. 

Middlefield. 

West  Stockbridge. 


Ponds  receiving  Sewage^  together  with  names  of  Towns  which  put 

them  to  sudi  use. 

Ponds  —  tidal     Names    of  J  -.JJ'"^  , 
.....  ■<  Hingham. 

ponds  not  given  m  returns,     •  I  q  i 


Cochitnato  Pond, 
Flax  Pond, 
Little  Pond, 
Mystic  Pond, 

••  u 

M  Ct 

Shaker  Pond, 
Silver  Lako, 
Silver  Lako, 


Names  of  ponds 
in  rotams, 


Ponds^resh. 

.  Natick,  through  Pegan  Brook. 

.  Lynn. 

.  Braintree. 

.  Stoneham,  through  stream. 

.  Winchester,  through  stream. 

.  Woburn,  through  stream. 

.  West  Stockbridge. 

.  Lynn. 

.  Pittsfield. 


f  Colrain. 

not  giyenj"*"'^''^'- 
^  Orange. 

Plymouth. 


West  Brookfield. 


In  tho  report  by  Mr.  Kirkwood  will  be  found  very  valuable 
and  full  infoimation  in  regard  to  the  volume  and  character  of 
the  waters  of  the  Chicopee,  Blackstone,  Taunton,  Charles  and 
Neponsct  rivers,  including  detailed  accounts  of  tho  position 
and  business  of  all  manufactories  on  these  streams  and  their 
tributaries,  as  well  as  the  character  and  volume  of  their  sew- 
age. In  the  same  paper  there  is  contained  so  much  informa- 
tion in  regard  to  certain  English  streams,  and  their  effect  on 
populations  using  them  as  water-supplies,  as  to  render  it  un- 
necessary to  enter  upon  that  comparison  in  this  paper.     And 
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to  this  same  report  by  Mr.  Kirkwood  (Part  IH.  General  Con- 
clusions) the  reader  is  referred  for  matter  pertinent  to  the 
general  question  of  pollution  of  streams  and  ponds  by  sewage. 
There  are  three  points,  a  clear  understanding  of  which  is 
so  important  to  the  public,  that  they  may  well  be  stated  and 
emphasized  again  and  again  in  this  Report. 

1.  Chemical  analysis,  though  a  very  valuable  means  of 
ascertaining  the  quality  of  water,  is  not  alone  sufficient. 
Especially  it  may  fail  to  detect  organic  impurity  in  a  water 
which  is  carrying  the  poison  of  typhoid  fever  or  of  cholera,  an 
incredibly  small  amount  of  which  is  sometimes  sufficient  to  set 
up  the  specific  morbid  action  of  those  diseases  in  persons 
receiving  said  poison  in  their  drinking-water. 

2.  A  water-supply  whose  quality  is  somewhat  deteriorated 
by  the  constant  admixture  of  sewage,  but  not  to  such  a  de- 
gree as  to  lead  the  chemist  to  condemn  it,  or  to  cause  distinct 
disease  or  increased  death-rate  among  its  consumers,  may  yet 
gradually  and  insidiously  lower  their  vigor,  so  that  when  the 
time  comes — as  come  it  must  in  the  case  of  streams  which 
receive  sewage  from  privies  and  water-closets — ^that  some  of 
the  above-mentioned  evacuations  enter  a  water-supply,  the 
zymotic  poison  then  conveyed  to  the  damaged  constitutions  of 
those  using  it  will  find  them  prepared  to  yield  to  the  morbific 
influence,  as  the  feeble  and  sickly  everywhere  succumb  to  dis- 
ease which  stronger  and.  healthier  constitutions  resist  success- 
fully. 

3.  In  cases  where  it  may  be  impossible  to  discharge  the 
sewage  of  a  large  town  elsewhere  than  into  the  body  of  water 
furnishing  the  supply  of  the  town,  it  should  be  strictly  for- 
bidden to  discharge  any  eoccrement  into  the  sewers.*  Thus 
much  can  at  least  be  eflected,  and  it  is  the  most  important 
safeguard  of  all.  It  has  been  shown,  under  the  head  of 
** Excrement-Removal,**  that  such  exclusion  is  perfectly  practi- 
cable and  consistent  with  strict  cleanliness  and  economv  ;  and 
in  the  case  supposed,  a  town  might  well  forego  the  conven- 
ience of  water-closets  for  the  sake  of  safety  from  zymotic 
epidemics. 

*  The  cases  are  probably  very  few,  if  there  are  indeed  any  snch  in  oiir 
State,  where  Bomt  means  cannot  be  devised  of  keeping  all  filth  out  of 
streams  or  ponds  used  for  domestic  purposes. 
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^(a.)  As  to  pollution  of  drinking-water.^ 

The  answers  show  that  many  correspondents  misappre- 
hended the  scope  of  this  question,  and  supposed  it  meant  to 
cover  every  case  of  polluted  drinking-water  in  their  town ;  but, 
from  data  furnished  by  those  who  took  the  true  meaning,  it 
may  be  said  that  cases  of  such  pollution  as  the  question  covers 
are  rare,  and  that  most  of  those  which  occur  affect  the  drink- 
ing-water of  other  towns,  rather  than  of  that  where  the  sewage 
enters  the  stream  or  pond.  They  may  be  looked  for  under 
Question  IX. 

"  (h)  As  id  pollution  of  the  atmo^phere^  either  by  eTnana- 
(ions  from  the  contaminated  water^  or  from  flatSj  docJes^  banks 
of  streams^  etc. 

Nineteen  instances  of  this  kind  are  reported,  all  of  which 
have  already  been  given  in  the  preceding  lists,  and  the  more 
important  of  which  are  detailed  under  special  reports,  or 
under  III.  and  IX.  It  is  worthy  of.  notice  that  the  evil  in 
question  is  found  almost  entirely  in  the  cities  and  large  towns, 
where  it  is  often  very  serious,  and  only  to  be  remedied  at  im- 
mense expense ;  a  fact  which  all  growing  communities  may 
well  note,  and  learn  from  it  to  take  in  band  their  nuisances 
while  yet  manageable  at  moderate  cost. 

Many  of  these  streams  used  as  open  sewers  arc  most  em- 
phatically mentioned  as  being  sources  of  very  serious  nuisance. 

"(c.)  As  to  the  effect  of  converting  small  streams  into 
covered  sewers.** 

Experience  on  this  point  is  rare,  there  being  but  twelve 
instances  reported,  and  the  testimony  of  these  seeming  to 
conflict  to  some  degree;  but  it  is  believed  that  closer  ex- 
amination would  harmonize  these  discrepancies.  This  method 
is  on  trial  at — 


Chicopee,  . 
Everett,     . 

.  Result  too  recent  to  judge. 
'•      favorable. 

Lowell,      . 

**      two  inconsiderable  instances ;  considered  a  bad 

Natick,      . 
Newton, 
Peabody.  . 

practice. 
*•      Fegan  Brook  for  part  of  its  course. 
"      perhaps  favorable. 
**      favorable  on  the  whole. 
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Salem,       .        .  Result  very  nnfayorable. 

Shelburno  Falls,         "      faTorablo. 

Springfield,       .         ••      unfavorable. 

Wakefield,         .         *'      very  unfarorable. 

Wobuni,    .        .  '      •'      favorable. 

Worcester,         .         '*      good,  if  enough  flow  of  water  at  all  times. 

New  Bedford  reports  Tripp's  Brook  as  so  treated,  but  it 
would  seem  rather  to  be  a  case  where  a  small  stream  is  run  for 
a  considerable  distance  (1^  miles)  through  well-constructed 
sewers,  and  before  and  after  it  enters  these,  is  simply  an  open 
stream  used  as  a  sewer.  The  part  of  the  city  where  it  is  in 
the  latter  state  is  thinly  peopled,  and  tbe  arrangement  has 
been  satisfactory.  Pittsfield  reports  a  similar  case  on  a  larger 
scale,  with  improvement  to  the  health  of  the  neighborhood. 

In  Salem,  in  1874,  there  occurred  a  painful  illustration  of 
the  dangers  incident  to  the  expedient  now  under  consideration 
whenever  it  is  carelessly  adopted.  As  the  wbole  story  is 
given  in  detail  in  the  Report  of  the  Board  for  1875  (p.  348), 
it  is  unnecessary  to  repeat  hero  more  than  its  main  features, 
viz. :  For  about  half  a  century  a  small  water-course  had  been 
used  as  a  drain  and  sewer  for  certain  streets;  and,  as  it 
traversed  many  back  yards,  and  passed  directly  under  one 
dwelling,  it  was  walled  and  covered  as  suited  the  ideas  of 
each  householder, — with  stone,  with  wood  or  with  both,  always 
loosely  built, — that  it  might  the  better  serve  the  purpose  of  a 
drain.  On  Norman  Street  (nearly  a  quarter  of  a  mile  from 
its  beginning)  it  turned  a  right  angle  as  it  passed  between 
two  dwellings  three  feet  apart,  and  there  (after  remaining 
open  for  many  years),  it  was,  about  twenty  years  ago,  covered 
by  the  city  with  plank  at  the  petition  of  the  abutters.  On 
the  decay  of  the  plank,  it  was  re-covered  with  flagstones, 
having  loose  joints.  The  bottom  of  the  drain  at  this  point 
was  a  foot  below  the  eailhen  floor  of  the  cellars.  The  cellar 
walls  of  loose  stones  formed  its  sides.  Its  covering  was  hardly 
concealed  with  earth.  In  the  course  of  time,  the  streets 
above  Norman  Street  were  supplied  with  proper  sewers,  and 
it  was  proposed  to  continue  the  trunk  lino  down  Norman 
Street,  but  the  city  would  not  assume  the  whole  expense,  and 
the  abutters  were  unwilling  to  bo  assessed  on  its  account. 
For  ** economy,"  therefore,  all  the  sewage  and  drainage  from 
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the  new  sewers  above  was  made  to  enter  the  **  small  stream, 
converted  into  a  covered  sewer,"  as  above  described.  The 
outlet  of  the  dewer  being  ** tide-locked,*'  the  gases  were,  at 
certain  hours  of  each  day,  under  strong  outward  pressure, 
and  escaped  freely  between  the  loose  covering-stones.  Upon 
complaint  from  the  tenants  of  the  two  houses  between  which 
the  rectangular  turn  occurs,  the  city  cemented  the  loose  joints 
of  the  covering,  a  proceeding  which  could  result  only  in 
forcing  sewer-gas  in  greater  quantities  through  the  loose  cellar 
walls  which  formed  the  sides  of  the  sewer.  Then  came  the 
death  of  the  son  and  daughter  of  the  tenant  of  one  of  the 
houses.  Upon  this,  the  city  lined  the  interior  of  this  cellar 
wall  with  brick  and  cement,  but  did  nothing  to  the  floor ; 
and  at  the  time  of  reporting,  in  1874,  no  steps  had  been 
taken  toward  laying  a  proper  sewer  in  the  street.  This  has 
now  been  done,  however. 

Since  the  time,  in  1869,  when  the  flow  from  the  new  sewers 
above  was  turned  into  the  Norman  Street  water-course,  and 
up  to  date  of  reporting,  in  1874,  twelve  cases  of  typhoid 
fever  occurred  within  two  hundred  and  fifty  feet  of  this 
"water-course  converted  into  a  covered  sewer.** 

With  this  instance  from  one  of  our  oldest  cities,  may  be 
compared  the  following  account  from  the  correspondent  of 
the  board  in  Wakefield  (formerly  South  Reading)  : — 

"A  '  covered  stream  used  as  a  sewer,'  in  oiir  town,  is  so  mnch  a 
sewer,  that  it  is  doabtfal  if  it  ought  to  be  called  a  stream,  unless  it 
be  a  stream  of  filth, — a  very  grievous  source  of  danger,  disease  and 
discomfort,  not  easy  to  deal  with,  almost  impossible  to  abolish, 
except  at  great  expense,  and  not  lessening,  but  increasing,  with 
growth  of  population.  The  stream  was  originally  the  product  of  the 
gathered  waters  of  quite  a  little  water-shed,  which,  finding  a  boggy 
basin  at  the  head  of  the  little  'run'  through  which  the  stream 
passes,  undoubtedly  in  the  early  days  ^  ponded '  there,  and  made 
a  swamp  spot,  whose  weep  and  overflow  gradually  worked  its  way 
down  this  little  ravine,  a  clear  rill,  receiving  the  land- wash  as  it 
went,  till  it  met,  as  now  (only  then  comparatively  pure),  the  outfall 
stream  of  Crystal  Lake,  within  a  rod  or  two  of  our  present  Centre 
Depot,  and  commingling  with  that  passed  on  through  the  meadows 
to  Saugus  River,  The  little  swampy  basin  that  was  the  '  head 
waters'  of  this  stream,  chanced  to  fall  within  the  purchase  of  a 
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wealthy  gentleman,  who  dug  it  out,  and  stoned  it  about  for  a  fish- 
pond, and  drained  into  it  the  surrounding  land. 

"  This  pond  is  now  the  principal  source  (secondary)  of  this  stream, 
(of  course  the  land  side  was  and  is  the  original)  ;  and  across  the 
stream,  after  it  leaves  the  pond,  there  have  been  thrown  four  streets, 
while  three  stables  have  been  built  over  it  in  its  course,  and  it  is  now 
(beside  the  streets  and  buildings)  covered  in  its  passage  through 
private  grounds  for  a  distance  of  nearly  one-eighth  of  a  mile.  It  was 
formerly  covered  through  private  land  some  forty  or  fifty  rods  more, 
but  its  stoned-up  walls  caved  in,  being  to^o  narrow  bounds  for  its  fre- , 
quent  volume,  its  leach  became  a  general  nuisance,  demanding 
attention,  and  it  was  finally  reopened  and  increased  in  width,  and 
now  remains  open.  Where  now  closed  it  has  been  covered  with 
flag-stones,  and  from  a  foot  to  three  feet  of  earth. 

"  The  stream  not  only  surface-drains  quite  a  large  and  very  popu- 
lous area,  but  receives,  for  its  length,  a  very  large  number  of  ditches, 
drains,  cesspool  overflows,  stable-cellar  leachings  and  vault-soak- 
ages,  beside  the  street-wash,  hogpen-filth,  etc.,  of  its  *  line  of 
march.' 

"  When  on  the  board  of  health  two  years  ago,  I  made  a  careful 
study  of  the  stream,  and  endeavored  to  devise  plans  whereby  its 
dangers  and  annoyances  might  be  at  least  mitigated.  All  I  could 
do  was  to  remove,  so  far  as  possible,  all  incoming  sources  of  filth, 
as  hogpens,  privy-vaults,  sink-drains  and  swill  fi*om  immediate  con- 
tact, though,  as  you  will  readily  perceive,  I  could  not  but  recognize 
that  the  removed  privy-vaults,  etc.,  would  soon  send  their  contents 
percolating  through  the  small  amount  of  intervening  soil  to  the 
stream  again. 

"  Wherever  the  stream  has  been  covered,  it  has  frequently  clogged 
and  '  backed  up '  into  drains  and  yards,  forcing  its  gases  into  such 
houses  as  were  connected  by  tight  pipes  with  it,  and  making  a  gen- 
eral nuisance.  On  my  formerly  frequent  night  rounds,  as  health 
officer,  the  line  of  this  stream  almost  always  greeted  me  with  a  cloud 
of  dank  moisture,  and  occasionally  with  a  mouldy,  sickly  smell,  like 
that  of  some  of  the  fungi.  I  have  ever  regarded  it  as  one  of  the 
chief  agents  of  disease  in  our  midst,  and  have  taken  some  pains  to 
ascertain  in  regard  to  the  health  of  its  adjoining  neighbors  during 
the  last  five  years." 

A  specimen  from  this  brook  sent  for  analysis  was  very  foul 
throughout.  It  is  shown  by  the  following  table  to  be  very 
largely  contaminated  with  filth ;  much  more  so,  indeed,  than 
many  specimens  of  sewage  examined  by  Prof.  Nichols  for  the 
Fourth  Report  of  the  State  Board  of  Health. 
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BesDlta  expressed 
parts  per  100,000. 


Ammonia, 

**  Albuminoid  ammonia,"  . 

Inorganic  matter,      .... 
**  Organic  and  Tolatile  matter," 

Total  solid  residue  at  212^  Fahr., 

Gilorine 


0.3600 
0.2000 

49.28 
9.40 


68.68 
6.04 


It  is  interesting  to  compare  with  the  experience  of  Salem 
and  Wakefield  that  of  Peabody  (formerly  South  Dan  vers), 
where,  for  many  years,  a  vast  amount  of  sewage  of  the  worst 
description  haa  been  poured  into  a  stream  traversing  the  very 
centre  of  the  town,  covered  for  considerable  distances  at  sev- 
eral points,  and  making  some  sharp  turns  in  its  course.  The 
walls  of  this  stream  converted  into  a  sewer  are  in  some  places 
formed  by  the  foundations  of  buildings.  There  is  a  distinct 
stench  from  it,  but  this  is  never  made  a  ground  of  complaint 
to  the  local  authorities.  In  the  experience  of  a  physician  in 
active  practice  there  for  more  than  a  dozen  years,  and  in  that 
of  his  father  also,  who  for  at  least  a  quarter  of  a  century 
practised  medicine  there,  no  especial  prevalence  of  disease  of 
any  kind  has  been  observed  in  the  many  dwellings  and  busi- 
ness buildings  along  the  course  of  this  polluted  stream.  The 
explanation  of  this  is  to  be  found  in  the  volume  and  constancy 
of  the  stream,  in  the  size  and  openness  of  its  bed  (for  even 
along  its  covered  portions  air  circulates  freely),  and  in  the 
attention  paid  to  prevent  accumulations  of  filth  in  its  course. 
It  is  cleansed  twice  a  year.  Something  may  be  attributed  to 
the  various  astringents  and  mineral  disinfectants  pouring  in 
with  the  sewage,  but  these  are  of  no  avail  in  the  neighboring 
city  of  Salem,  and  must  exert  in  Peabody  an  influence  much 
inferior  to  that  of  the  causes  just  enumerated.  It  will  be  ob- 
served that  split-granite  and  mortar — not  loose-jointed  stones 
^form  the  foundations  of  the  few  buildings  which  wall  the 
stream. 
A  detailed  description  of  this  brook,  and  the  evils  incident 
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to  its  pollution,  are  given  in  the  following  extracts  from  the 
replies  to  our  circulars. 

'  Account  of  Phocier's  Bbook  in  Peabodt. 

**  A  few  families,  near  a  brook  which  divides  the  town  nearly 
equally  as  to  population,  etc.,  lead  their  drains  into  it.  This  brook 
is  the  natural  sewer  of  the  town,  and  without  it  the  principal  indus- 
tries of  the  place  could  not  be  carried  on.  It  answers  its  purpose 
admirably  well,  for  even  in  the  driest  weather  there  is  always  a  suf- 
ficient flow  of  water  to  keep  the  channel  clear.  It  flows  through  all 
the  settled  portion  of  the  town,  in  a  stone-walled  brook,  about  fif- 
teen feet  wide,  partially  covered,  and  partially  open ;  is  crooked  in 
its  course,  and  is  made  to  turn  several  right  angles  in  the  very 
centre  of  the  town.  The  sewage  of  manufactories  is  dischai^ed 
almost  entirely  into  this  brook.  These  manufactories  consist  of 
between  twenty  and  twentj'-fivc  tanneries,  three  glue  factories,  seven 
morocco  factories,  and  one  bleachery  of  cotton  cloth.  The  sewage 
from  the  tanneries  and  the  moroccx)  factories  is  mainly  the  water 
from  the  ^  soaks,'  so  called,  or  vats  in  which  the  raw  hides,  skins, 
etc.,  are  washed  and  softened.  This  water  necessarily  contains 
much  putrefactive  matter,  and  is  strong-smelling,  but  some  disin- 
fecting power  is  exerted  by  the  lime  which  is  used,  and  which  also 
is  poured  into  the  brook. 

'^  The  sewage  of  the  glue  factories  is  deprived  of  the  most  of  its 
solid  constituents,  and  when  it  reaches  the  brook  it  consists  of  very 
dirty-looking  and  strong-smelling  water.  Fortunately-,  tlie  bleachery, 
which  is  situated  just  below  the  glue  factories,  pours  into  the  brook 
large  quantities  of  copperas,  logwood,  cutch,  gambia,  chloride  of  lime, 
etc.,  in  solution,  which,  though  discoloring  the  water,  do  not  ren- 
der it  offensive  to  the  smell.  On  the  contrar}',  it  has  been  remarked 
that  the  brook  below  the  bleachery  is  not  so  offensive  as  it  is  above, 
where  it  is  fouled  by  the  sewage  of  the  glue  factories,  as  above 
stated. 

'^  It  will  be  seen  that  this  brook  contains  considerable  putrefactive 
matter,  and  in  hot  summer  days  the  smell  Tjfi  certainlj'  offensive  near 
its  course.  That  it  is  not  more  so  is  accounted  for  by  the  facts  that  it 
is  a  constantly  moving  current,  and  that  much  disinfecting  and  de- 
odorizing material  is  also  circulating  in  its  waters.  Twice  a  year, 
too,  when  the  water  is  low,  the  local  board  of  health  have  its  chan- 
nel raked  over,  and  then  flushed  from  the  dam  above,  near  the 
bleachery.  It  is  checked  in  its  course  at  several  points,  as  above  at 
the  bleachery,  and  principally  again  at  Frye's  mills  in  Salem.  The 
effect  of  this  latter  dam  is  to  overflow  into  a  pond  of  some  acres  the 
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low  lands  extending  for  an  eighth  of  a  mile  above.  It  is  here  that 
the  major  part  of  the  solid  material  must  be  deposited ;  yet  it  is  the 
lestimoDy  of  near  residents  that  no  odor  is  perceptible,  except  at 
SQch  times  as  the  water  has  been  ran  off,  as  is  occasionally  done, 
leaving  the  bed  of  the  pond  naked.  Below  this  dam  extensive  tan- 
neries and  other  manufactories,  as  well  as  some  of  the  Salem  city 
sewers,  empty  their  sewage  upon  flats,  which,  when  bare  at  low 
water,  emit  a  stench  in  hot  summer  nights  which  is  carried  to  points 
at  considerable  distance,  and  over  a  thickly  settled  portion  of  the 
city  of  Salem. 

*'  In  answer  to  Question  TV,  (Is  such  sewage  often  or  strongly  of- 
fensive?), it  may  be  said  that  to  occupants  of  houses  situated 
directl}'  on  the  borders  of  the  brook  or  canal  in  its  course  through  the 
town  of  Peabody,  the  odor  arising  from  it  during  the  summer  months 
is  offensive,  and  sometimes  strongly  so ;  and  yet,  as  a  member  of  the 
local  board  of  health  for  seven  years,  I  do  not  recollect  of  a  single 
complaint;  very  possibly  because  it  has  been  looked  upon  as  a 
necessary  evil.  The  smell,  however,  cannot  be  carried  very  far,  as 
it  never  has  been  perceptible  in  my  own  residence,  though  the  latter 
is  sitaatcd  within  three  or  four  hundred  feet  of  an  open  portion  of 
the  brook. 

^^  I  think  there  are  no  wells  used  for  domestic  purposes  within 
such  proximity  to  the  brook  as  to  incur  the  danger  of  contami- 
nation*'' 

In  answer  to  certain  questions,  the  following  additional 
infonnation  was  furnished : — 

'*The  walls  of  the  stream,  or  streams,  passing  through  Peabody 
are  stoned  np  with  rubble-stone,  mostly,  though  in  some  places  split- 
granite  has  been  used,  but  no  mortar,  except  where,  as  in  some 
eases,  the  foundation  of  a  building  forms  the  wall  of  the  channeL* 

^'  There  are  several  places  in  the  course  of  this  stream  where 
bnildiDgs  have  been  erected  immediately  over  its  course,  and  one  is 
used  as  a  boarding-house,  in  which  are  a  dozen  or  more  boarders. 
No  anasnal  sickness  ever  occurred  in  the  house,  to  my  knowledge. 

^'  Below  Grove  Street,  a  large  space  is  overflowed  by  water,  and 
forms  the  pond  mentioned  in  my  report.  At  the  present  writing,  it 
has  been  ran  off,  and  I  see  the  bed  of  the  stream  is  very  black  and 
iSwL- 

From  considerations  of  convenience  and  decency,  the 
change  from  the  open  to  the  covered  condition  of  small 

*  Compare  the  map  of  Salem  and  Peabody,  page  S{59. 
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streams  which  are  coustnntly  receiving  offonsive  sewage,  is 
pretty  certain  to  occur,  and  it  is  therefore  of  great  im{>or- 
tance  that  the  sanitary  aspect  of  the  change  should  be 
familiarly  known.     It  may  be  stated  as  follows  : — 

All  the  unwholesome  conditions  existing  in  open  streams  pol- 
luted by  sewage  remain  unchanged  when  such  streams  are  sim- 
ply covered,  or  when  they  are  covered  and  walled  with  material 
of  an  absorbent  or  permeable  character — as  wood,  brick  or 
stone,  without  good  cement.     Tbcy  oven  become  more  dan- 
gerous as  generators  and  conductors  of  sewage-gas,  because 
they  admit  air  far  less  freely ;  consequently  their  gases  are 
less  diluted  and  more  poisonous.     At  the  same  time,  being 
less  conspicuous,  or  even  out  of  sight,  they  may  insidiously 
deliver  their  poisonous  gases  within  dwellings,  or  in  close 
•neighborhood  to  windows.     And  further,  such  streams,  even 
if  suitably  covered  and  walled,  may,  if  their  bottoms  are  left 
unchanged  to  absorb  and  at  the  same  time  to  retain  the  com- 
mingling sewage,  continue  to  contaminate  the  earth  through 
which  they  flow,  with  the  effect  of  polluting  all  neighboring 
wells,  and  rendering  the  soil  along  their  banks  unsafe  founda- 
tion for  dwellings.    The  transformation  into  ^  covered  sewers  ** 
can  be  made  safely  only  by  changing  them  into  complete  sewers. 
In  this  case,  great  care  must  be  taken  that  proper  drainage  of 
the  soil  is  also  maintained.     Whenever  the  demands  of  an 
increasing  population  require  that  streams  should  be  con- 
verted into  sewers  (an  evil  which  should  be  avoided,  if  pos- 
sible), it  is  not  often  possible  for  a  single  conduit  to  serve 
both  purposes  of  sewer  and  drain.     The  only  thoroughly  sat- 
isfactory method  is  to  have  a  tight  sewer  for  the  sewage,  and 
beside  that  a  loose-walled  drain  to  carry  off  the  moistare 
from  the  soil. 

The  following  account,  from  Chicopee,  shows  the  benefit 
which  may,  in  some  cases,  arise  from  converting  into  a  well- 
built  sewer  a  stream  which  had  become  so  fouled  as  to  be  prac- 
tically simply  an  open  conduit  for  sewage : — 

<<  On  the  south-east  border  of  oar  tillage  is  an  elevated  ridge  of 
land,  the  water  Arom  which  nearly  all  gathers  into  a  water-coarse 
which  runs  across  the  south-westerly  portion  of  the  village,  into  the 
Connecticut  River,  a  short  distance  below  its  junction  with  the 
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Chioapee.  In  this  course  it  runs  through  an  open  sqnare  or  '  com- 
mon,* aboat  flfbeen  rods  across,  which  is  bounded  on  all  sides  by 
dwelling-houses,  standing  so  near  each  other  that  there  is  but  one 
duiDoe  of  putting  in  another.  This  water-course,  a  large  portion 
of  the  year,  had  more  or  less  water  running  in  it.  In  the  very  dri- 
est season  it  would  occasionally  be  partially  dry,  but  nearly  always 
muddy,  even  then.  In  spring,  or  wet  weather,  quite  a  brook  ran 
tfaroogh  the  course.  Last  summer  the  whole  was  made  into  a  brick 
•ewer,  apparently  substantially  built.  This  sewer  formerly  was 
oofered  through  part  of  its  length  only,  and  was  left  open  for  some 
fifteen  or  more  rods  through  a  sort  of  ravine,  before  reaching  the 
Connecticut  River.  Many  complaints  were  made  about  this  open 
piece  of  sewer,  and  I  have  no  doubt  much  sickness  was  caused  by 
it  At  the  time  the  water-course  was  converted  into  a  sewer,  with 
brick  walls,  this  open  tract  was  also  built  up  and  covered,  and  the 
rarioe  was  cleared  of  pigpens,  and  all  other  sources  of  filth,  except 
privies.  Blocks  of  tenement-houses  now  occupy  each  side  of  the 
ravine.  I  have  little  doubt  that  this  improvement  has  conduced  very 
mnch  to  the  health  of  the  population  in  this  neighborhood,  as  we 
have  had  less  fever,  dysentery  and  spinal  meningitis,  etc.,  than  in 
tny  autumn  for  many  years.  The  sanitary  conditions  of  this  section 
lie  so  far  very  satisfactory.  While  fever  and  diphtheritic  diseases 
have  prevailed  in  towns  adjoining  us,  we  have  been  remarkably 
exempt  all  through  the  present  autumn." 

"Question  VIII. — Have  you  in  your  town  (or  city)^  damp 
orwetceUarsf** 

One  hundred  and  twenty-eight  towns  report  many  damp  or 
wet  cellars;  ninety-seven  find  this  condition  productive  of 
disease ;  thirty-one  do  not. 

The  class  of  diseases  most  frequently  noted  in  connection 
with  such  cellars  is  ^  inflammatory  diseases  of  the  respiratory 
oigans^  especially  bronchitis.  Next  in  order  of  frequency 
comes  rheumatism,  more  particularly  of  the  sub-acute  order* 
Phthisis,  pneumonia,  and  wasting  chronic  perversions  of  diges- 
tion are  also  found  by  many  of  our  correspondents  to  be  com- 
mon over  such  cellars.  Also  a  lessened  power  of  resistance 
to  all  diseases  when  contracted.  No  observer  can  doubt  that  a 
Isrge  amount  of  preventable  disease  is  caused  by  damp  cellars. 
The  remedy  for  this  evil  is  admirably  set  forth  in  a  paper  on 
for  Health"  by  Hon.  H.  F.  French.*    A  good 

*  Foorih  BeporC  of  the  State  Board  of  Health,  p.  182. 
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system  of  sewerage  very  generally  cures  the  evil,  and  no  town 
which  has  reasonable  expectations  of  ever  needing  sewerage 
should  allow  any  dwelling  to  be  built  at  an  undrainable  grade. 
How  many  cities  in  Massachusetts  are  groaning  to-day  under 
the  evils  and  expenses  brought  upon  them  by  the  short- 
sighted policy  of  permitting  such  cellars  to  be  made. 

Even  where  population  seems  destined  to  remain  small  and 
widely  scattered,  public  opinion  should  insist  on  the  necessity 
of  good  drainage  for  every  dwelling.  No  town  can  afford  to 
have  house  after  house  built  with  no  provision  for  keeping 
the  ground  beneath  it  dry,  and  so  far  maintaining  the  health 
and  producing  power  of  its  inhabitants.  If  we  had  enlight- 
ened local  boards  of  health,  ordinances  would  soon  become 
common  which  would  require  that  every  new  dwelling  should 
be  examined  and  approved  by  a  health  official  as  to  this 
requirement  of  drainage,  before  it  could  be  inhabited.  The 
expense  of  securing  proper  drainage  is  small— except  in  local- 
ities altogether  unfit  for  habitations — and  the  return  in  exemp- 
tion from  disease  is  unspeakably  valuable. 

In  some  of  the  very  low-lying  towns  of  the  State,  drains 
are  very  much  needed  to  relieve  large  tracts  of  land,  includ- 
ing many  dwellings,  from  the  excessive  soil-moisture.  Indi- 
vidual action  in  these  cases  is  generally  of  little  avail,  and  the 
only  effectual  remedy  is  in  the  construction  of  proper  drains 
by  the  town  authorities. 

"  Question  IX. — Do  you  know  of  any  case  where  the  seuh 
age  of  one  town  pollutes  the  air  or  water  of  another?  If  so^ 
please  state  circumstances,^ 

In  answer  to  this  question,  fifteen  cities  and  towns  replied 
in  the  affirmative. 

In  Wakefield,  the  filth  discharged  into  the  brook  running 
through  the  town,  finally  finds  its  way,  at  least  a  considerable 
portion  of  it,  into  the  Saugus  River,  from  which  Lynn  has 
proposed  taking  part  of  its  water-supply. 

Our  correspondent  in  Natick  says  that  •*the  sewage  of 
Natick  must  soon  seriously  pollute  the  water-supply  of 
Boston." 

The  banks  of  the  Sudbury  River,  above  the  point  from 
which  the  supply  for  Boston  is  to  be  taken,  need  protection 
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with  reference  to  preventing  any  pollution,  which  otherwise 
must  inevitably  occur. 

In  the  Mystic  water-shed,  there  are  serious  evils  which  will 
be  pointed  out  in  detail  at  a  later  page. 

The  Merrimac  River,  above  Lowell,  is  polluted  by  the 
sewage  of  Manchester,  and  of  several  smaller  towns  in  New 
Hampshire ;  before  reaching  Lawrence,  the  sewage  of  Lowell, 
and  a  considerable  amount  of  filth  brought  down  by  the  Con- 
cord River,  have  been  added.  Haverhill,  still  lower  down, 
gets  the  benefit  also  of  the  sewage  of  Lawrence,  together  with 
the  refuse  discharged  into  the  Merrimac  by  the  Shawshine 
and  Spicket  rivers,  the  latter  of  which,  in  summer,  is  ren- 
dered quite  offensive  by  the  filth  from  manufactories.  The 
cities  on  the  Merrimac  River  have  not  yet  introduced  com- 
plete sewerage  systems.  The  volume  of  the  stream,  too,  is 
so  great,  and  its  current  is  so  rapid,  that  the  impurities  in  the 
river  just  above  Lowell,  Lawrence  or  Haverhill  are  hardly 
appreciable  to  the  chemist.  Mr.  Henry  F.  Mills,  C.  E.,  of 
Lawrence,  says:  "The  Merrimac  River  flows  through  the 
middle  of  the  territory  of  the  city,  with  a  quantity  of  water 
varying  yearly  from  60,000  cubic  feet  of  water  per  second, 
with  an  occasional  year  increasing  to  90,000  cubic  feet  per 
second.  The  water  falls  here  about  thirty  feet.  Below  the 
dam,  where  all  sewage  enters,  the  banks  of  the  river  are  cov- 
ered with  silt  or  fine  sand  to  the  depth  of  a  foot  or  more, 
during  heavy  freshets ;  and,  as  the  surface  of  the  water  settles 
with  the  decrease  in  the  quantity  of  water,  this  new  lining  of 
the  bed  is  carried  away.  Thus,  there  is  a  continual  renewal 
of  the  bed  of  the  river  from  season  to  season ;  that  is,  a 
deposition  and  its  removal  without  materially  changing  the 
level  of  the  bed  from  year  to  year.  The  result  is  a  clean 
river-bed  and  banks  at  all  times.  The  Spicket  and  Shaw- 
shine rivers  discharge — say,  one-hundredth  of  that  of  the 
Merrimac ;  and  no  deleterious  effect,  that  I  am  aware  of,  is 
noticed  from  the  small  amount  of  sewage  discharged  into 
these  streams." 

In  all  of  the  three  cities  just  mentioned,  the  discharge  of 
sewage  into  the  river  is  at  points  considerably  below  the 
source  of  water-supply.  Lowell  and  Lawrence  have  large 
filtering-galleries ;  the  water  used  in  Haverhill  comes  chiefly 
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from  threo  ponds  in  the  yicinity  of  that  city.  Still,  in 
at  least  Lowell  and  Lawrence,  the  inhabitants  are  more  or 
less  dependent  directly  upon  the  river  for  the  water  which 
they  drink ;  and  the  amount  supplied  to  them  for  domestic 
purposes  from  this  source,  is  likely  to  increase  from  year  to 
year,  while  the  relative  pollution  of  the  river  must  increase  at 
a  still  more  rapid  rate,  unless  special  provision  be  made  to 
prevent  it.  At  Haverhill,  the  lowest  point  in  the  river  to 
which  we  have  referred,  there  is  no  contamination  of  the 
Merrimac  appreciable  by  the  unaided  senses,  except  at  the 
mouth  of  Little  Biver.  The  water  taken  just  above  the 
city  supplies  those  of  the  inhabitants  who  live  on  high  land. 
It  is  considered  of  very  good  quality. 

Kewton,  Waltham  and  Brookline  have  built  large  reservoirs 
near  the  Charles  River,  from  which  they  get  their  wiiter-sup- 
plies.  When  such  reservoirs  were  first  planned,  it  was 
thought  that  by  being  placed  near  rivers  they  would  be  sup- 
plied by  them,  and  that  the  intervening  walls  of  sand  and 
gravel  would  serve  as  extensive  filter-beds  to  remove  any  im- 
purities which  might  exist.  It  has  been  found,  however,  that 
the  water  of  such  reservoirs  is  probably  supplied  chiefly  by 
deep  springs  or  underground  streams  running  toward  or  parallel 
to  the  rivers.     This  theory  is  upheld  by  the  following  facts : 

L  Chemical  analysis  shows  in  such  cases  that  the  water  of 
the  reservoirs  contains  a  very  much  larger  proportion  of  in- 
organic matter  than  that  of  the  adjacent  river. 

II.  The  temperature  of  the  water  in  the  reservoirs  remains 
quite  constant  throughout  the  year,  while  that  of  the  river 
varies  from  twenty  to  thirty  degrees  between  summer  and 
winter. 

III.  Although  the  water  in  these  reservoirs  maintains  a 
level  not  very  different  from  that  of  the  river,  still  the  two 
are  not  so  nearly  alike  as  to  lead  us  to  suppose  that  the  one 
is  wholly  dependent  on  the  other. 

It  is  more  than  probable,  however,  that  some  water  passes 
from  the  river  into  such  reservoirs,*  and,  it  is  therefore  pru- 

•  Dr.  F.  de  Chaumont,  coDJoint  professor  of  mUitary  hygieDe  at  the  Army 
Medical  School,  Netley,  coDolades  from  his  experiments  and  analyses  of 
water  in  the  vicinity  of  the  River  Hamble,  that,  if  sewage  is  poured  into  a 
stream,  it  will,  in  a  porous  soil,  contaminate  the  neighboring  wells.  Much 
more,  of  coarse,  would  it  affect  the  water  of  reservoirs  quite  near  the  banks. 
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dent  to  guard  such  streams  with  n  considerable  care.  In 
this  connect ioii,  it  is  appropriate  to  quote  from  a  recent  report 
by  Drs.  Swan,  Wood  and  Bowditch.* 

"  The  water-supply  should  be  ^  incontaminable  by  drainage/ 
There  is  no  demonstrable  safety  in  a  middle  course.  No  one  has 
ooDclasively  shown  that  it  is  safe  to  trust  to  dilution,  storage,  agi- 
tation, filtration  or  periods  of  time  for  the  complete  removal  of 
disease-producing  elements,  whatever  these  may  be.  Chemistry 
and  microscopy  cannot  and  do  not  claim  to  prove  the  absence  of 
these  elements  in  any  specimen  of  drinking-water.  They  discover 
pollation ;  and  pollution  is  somehow  intimately  associated  with  the 
production  of  certain  diseases.  Our  germ,  fermentation  and  other 
theories  indicate  our  actual  ignorance  of  the  ultimate  nature  of  that 
cause  or  those  causes  whose  action  we  nevertheless  rightly  infer. 
These  deductions  IVom  the  observations  of  cases  and  their  sur- 
roundings have  been  so  often  repeated  that  we  cannot  afford  to  dis- 
regard them.  Chemistry  in  these  cases  has  been  invaluable  in 
pointing  out  the  fact  and  source  of  contamination ;  but  it  has  not 
iodieated  the  quantity  and  quality  of  the  specific  cause." 

With  reference  to  the  pollution  of  the  air  of  cities  or 
towns  by  the  filth  discharged  above  them,  Worcester,  Pea- 
bodvy  and  the  cities  comprising  the  metropolitan  district  of 
Boston  furnish  the  most  conspicuous  examples.  As  to  the 
amount  of  disease  caused  in  this  way,  our  correspondents 
naturally  speak  with  some  caution.  That  fresh  air  and  fresh 
water  disinfect  beside  diluting,  cannot  be  gainsaid ;  and  it  is 
chiefly  among  dense  populations,  or  where  the  poison  is  very 
concentrated,  that  we  should  naturally  expect  evil  results  from 
this  source.  That  filth-infection  of  the  air  seriously  depresses 
the  vital  powers,  and  that  it  is  one  of  the  chain  of  causes  pro- 
ducing epidemics,  are  matters  of  common  observation. 

Reports  from  Various  Localities. 

In  many  cases  the  information  which  has  been  got  from  the 
different  cities  and  towns  illustrates  general  principles  so  well, 
that  somewhat  detailed  statements  are  given  from  some  of  the 
replies  of  our  correspondents.    The  writer  has  also  person- 

*  Report  of  the  Medical  Commission  upon  the  sanitary  qualities  of  the 
Sadbory,  Mystic,  Shawshine  and  Charles  River  waters.  (City  Doc.,  No.  103, 
Boston,  1874,  pp.  12  and  13.) 
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ally  examined  many  of  the  localities  referred  to,  and  has 
added  his  own  notes. 

Boston.  • 

^'I.  Boston  is  supplied  with  water  fVom  four  sources,  Lake  Cochit- 
uate,  M^^stic  Pond,  Jamaica  Pond  and  the  Sudhurj  River. 

*  In  the  Metropolitan  District  are  included  Boeton  and  many  of  the  neigh- 
boring cities  and  towns,  which,  though  at  present  distinct,  are  so  connected 
in  many  ways,  that  they  are  likely  at  no  very  distant  day  to  be  Joined 
under  one  city  government.  They  are,  therefore,  and  for  convenience'  sake, 
all  represented  on  the  accompanying  map.  A  table  of  statistics,  prepared 
by  E.  R.  Howe,  C.  E.,  is  also  given,  as  follows : — 


Crrr  or  Toini. 


Boston, 
Brookline,  . 
CambiidKO, 
SomervUle, 
Bverett, 
Chelsea, 
Revere, 
Wlnthrop,  . 

Totals, . 


Area. 


s 


"is 

«  c 


8,810 

10,635 

3,500 

500 

2,41& 

1,045 

2,312 

443 

1,460 

650 

406 

620 

2,100 

1,300 

697 

185 

•      •      • 

21,600 

15,378 

10,445 
4,000 
8,460 
2,755 
2,100 
1,026 
8,400 
882 


37,068 


i 

«« 

• 

1 

OQ 

t 

0 

8 

1 

a 
O 

a 

• 

3 

430 
37 
75 
73 
17 
45 
16 
10 


ro3 


Dwellings. 


40,817 

1,031 

1.065 

80 

7,238 

531 

3,562 

406 

700 

70 

3,517 

814 

246 

36 

123 

22 

57,268 

3,340 

42,748 

1,095 

7.769 

8,968 

770 

8,831 

2r2 

145 


60,608 


o 
•a 

m 

"a 
o* 
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841,919 

6.675 

47,838 

21,868 

3,651 

90,695 

1.6(0 


4a,912 


City  or  Town. 


Water. 


'SI 

«  o 


^1 

■a  a 
8  • 

|il 

S^g'3 
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0 
m 

S 

•S& 

0 

•  0 
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0  • 

H 
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Soureet  of  Supply. 


t 


Boston,    . 

Brookline, 
Cambiid^, 
Soroervllle, 
Everett,  . 
Chelsea,  . 
Revere,  . 
Wiuthrop, 

Totals, 


64,000,0001 

6,000,000 
8,000,000 

12,000,000" 


18,500,000 

500,000 
8,000,000 
1,500,000 

250,000 
1,250,000 


90,000,000 


25,000,000 


30,036 

14,640 

200 
9.695 
2,796 

875 
2,985 

150 

1,724 

355 

45 

666 

- 

- 

46,087 

17,480 

SCochitaate  Lake,  Sudbury  ) 
River,  Mystic  Pond,  and  > 
Jamaica  Pond,        .       .  > 
Charles  River,  wells,  etc.. 
Fresh  and  Spy  ponds. 


Mystic  Pond, 


Wells,  etc., 
Wells,  etc, 


•i 


lf6> 

S* 

40« 
14* 

ir 


1  Including  Mystic; — that  is,  the  pouibU  supply  from  all  sources  when  the  work*  are 
completed. 

>  Discharged  into  Charles  and  Mystic  rivers,  Boston  Harbor,  and  Back  Bay. 
s  Discharged  into  Muddy  Creek  and  Charles  River. 

*  Discharged  into  Charles  River  and  Alewife  Brook. 

•  Mystic  Pond.  «  Discharged  into  Mystic,  Charles,  and  Miller*fe  riven, 
T  Discharged  into  Chelsea  Creek  and  Mystlo  River. 
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**  Jjjike  Cockituate  lies  in  the  towns  of  Natlck,  Framingham  and 
Wajland.  It  virtually  consists  of  three  lakes  or  ponds ;  in  all,  three 
and  one-half  miles  long,  three-eighths  of  a  mile  wide,  and  sixty- 
two  feet  deep  in  the  deepest  part.  At  high  water,  its  area  is  eight 
hnndred  acres,  though  ordinarily  only  six  hundred  and  ninety. 
Snake  Brook  enters  it  near  the  gate-house,  and  Farm  Pond  is  con- 
nected with  the  lake  at  the  south-east  end  by  means  of  Beaver  Dam 
Brook.  The  waters  of  Dug  Pond  (forty-two  and  one-half  acres) 
and  of  Dudley  Pond  (eighty-one  acres)  are  also  used  as  feeders  to 
Lake  Cochituate.  Pegan  Brook,  containing  some  of  the  drainage 
of  Natick,  also  flows  into  the  lake  at  its  lower  end. 

^^  Mystic  Pond  was  formerly  at  the  head  of  tide-water.  The  upper 
pond  has  been  separated  from  the  lower  by  a  dam,  and  is  the  source 
of  supply.  It  is  one  mile  and  a  quarter  long  (including  the  flowage 
pond  at  its  head),  and  a  half-mile  wide.  At  high  water,  it  is  eleven 
feet  deep,  has  an  area  of  two  hundred  and  thirty  acres,  and  a 
capacity  of  forty-five  million  gallons.  The  Mystic  water-shed, 
exclusive  of  the  lake  itself,  has  an  area  of  twenty-seven  square 
miles,  including  the  towns  of  Winchester  and  Woburn,  with  por- 
tions of  Arlington,  Lexington,  Burlington,  Wilmington,  Reading 
and  Stoneham.  Horn  Pond,  Richardson's  and  Burbank's  ponds,  in 
Woburn,  and  Wedge  Pond,  in  Winchester,  are  directly  connected 
with  Mystic  Pond  by  means  of  the  Abajonna  River,  and  are  the 
•onrces  of  direct  supply  to  the  lake. 

*^  The  available  storage  capacity  of  Mystic  Upper  Pond  is  about 
three  hundred  and  eighty  million  gallons ;  so  that,  if  all  the  storage 
facilities  above  tbe  pond  be  used,  a  total  daily  supply  of  seventeen 
million  gallons  may  be  obtained  in  a  dry  season.  The  average 
tmount  used  daily  now  is  about  eight  million  gallons.  It  is  dis- 
tributed to  the  cities  of  Somerville  and  Chelsea,  and  to  the  towns 
of  Everett  and  Revere,  as  well  as  to  the  Bunker  Hill  and  East 
Boston  districts  of  Boston.  This  system  is  also  connected  with 
the  Cochituate  main,  to.  be  used  in  case  of  necessity. 

^^  Jamaica  Pond  is  situated  in  West  Roxbury ,  fifty  feet  above  low- 
tide  level,  and  has  a  surface  area  of  sixty-seven  acres.  Its  water- 
shed contains  abont  four  hundred  and  forty  acres  in  West  Roxbury 
and  Brookline.  It  has  a  capacity  of  supplying  one  million  gallons 
daily,  although  it  is  not  all  now  made  available.  One  hundred  fam- 
ilies in  Brookline,  and  eleven  hundred  in  wards  thirteen,  fourteen 
and  fifteen,  of  Boston,  get  their  water  from  this  pond.  The  dis- 
tributing system,  introduced  in  1840,  was  by  gravitation  only ;  but, 
that  being  now  insufficient,  a  stand-pipe  with  pump  has  just  been 
erected,  with  a  capacity  of  distributing  one  million  gallons  daily, 
and  to  the  tops  of  the  highest  houses. 
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^^  Sudbury  River  was  temporarily  connected  with  Lake  Cochitaate 
by  an  open  ditch  to  Farm  Pond,  during  the  drought  of  1872.  This 
was  again  done  in  1874.  Arrangements  have  been  made  for  a  per- 
manent conduit.  The  daily  supply  which  may  be  relied  upon  from 
this  source  will  be  forty  million  gallons. 

^*  The  following  table  shows  the  comparative  examinations  of  the 
sources  of  water-supply  for  Boston.     (See  pp.  236-239.) 

^^  We  have  no  statistical  information  by  which  we  can  say  precisely 
what  the  effect  of  the  introduction  of  water  has  been  upon  the  health 
of  the  community.  Cochituate  water  was  first  introduced  in  1848, 
and  sewers  had  been  then  built  over  thirty  years.  There  is  reason 
to  suppose  that  our  returns  of  deaths  in  the  city  are  not  to  be 
depended  upon,  previous  to  1849  ;  in  fact,  that  the}'  have  never  been 
kept  with  completeness  until  the  Board  of  Health  began  a  Rystcm  of 
accurate  registration,  last  May.  The  late  Dr.  George  Derby,  how- 
ever, from  carefully  prepared  data,  concludes  that  typhoid  fever  has 
diminished.*  The  water  of  Cochituate  has,  probably,  not  3'et  been 
contaminated  to  a  serious  degree,  but  the  sewage  and  drainage  of 
Natick  must  furnish  a  cause  of  some  uneasiness  to  those  who  drink 
the'  water.  It  has  been  thought  that  the  filth  poured  into  Mystic 
Pond  affected  the  health  of  the  people  supplied  by  it,  and  that,  in 
1872,  the  mortality,  especially  among  Infants,  sensibly  increased, 
owing  to  the  impurity  of  the  water-suppl}'.! 

''  n.  (a.)  Owing  to  the  peninsular  shape  of  Boston  proper,  the 
sewers  follow,  to  some  extent,  the  natural  channels  for  getting  rid 
of  the  storm  and  other  waters ;  and  no  system  came  into  use  until 
after  the  introduction  of  water  in  1848.  Then  the  lines  were  short 
and  the  grades  sharp,  and  the  sewage  generally  found  ready  outlets. 
Large  tracts  of  made  land,  however,  have  been  added  to  the  original 
peninsula,  increasing  its  area  from  690  to  1,570  acres.  The  grade 
of  this  land  has  been  low,  never  more  than  eighteen  feet  above  low- 
water  mark  (or  eight  feet  above  the  level  of  high  tide).  Some  parts 
were  originally  only  twelve  or  thirteen  feet  above  tide  at  low  water. 
Consequently,  the  sewers  have  necessarily  been  elongated  at  almost 
flat  grades,  and  serve  to  deposit  a  large  part  of  the  sewage  instead 
of  carrying  it  off. 

^^  II.     (6.)  There  are  two  evils  in  our  sewerage  S3'stem : 

^^  Ist.  The  sewers  do  not  discharge  readily,  thereby  causing 
obstructions  in  house-drains,  forcing  sewer-gases  into  the  houses, 
rendering  the  cellars  damp,  and  incompletely  draining  the  soil. 

'^  2d.    They  discharge  by  several  dozen  outlets,  completely  skirting 

*  Second  Annual  Report  of  the  State  Board  of  Health,  p.  126. 

t  Sixth  Auoaal  Report  of  the  State  Board  of  Health,  pp.  335  and  9eq. 
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the  citj,  oontaminatiDg  the  air  very  widely,  and,  in  some  places, 
rendering  it  absolute!}*  unfit  to  breathe.  The  system,  therefore,  has 
been  very  generally  complained  of  for  several  years.  A  special 
commission  has  investigated  and  reported  upon  the  subject.  The 
plans  which  they  recommend  are  given  in  the  accompanying  map. 

"  II.  (c.)  As  stated  above,  the  sewage  is  discharged  upon  large 
areas  of  flats  or  into  the  docks  in  the  majority  of  cases,  and  there 
can  be  no  doubt  of  its  baneful  influence  upon  the  health  of  the  com- 
munity. 

"  The  sewage  of  the  north  part  of  the  city  is  discharged  by  a  large 
number  of  independent  sewers,  radiating  from  the  high  land  in  the 
centre.  In  this  part  of  the  city,  probably,  the  injury  to  health  is 
greater  from  bad  house-arrangements  than  from  the  sewers  them- 
selves, bad  as  they,  in  some  cases,  are. 

^*  The  low  made  land  at  the  western  and  southern  sides  of  the  city 
drains  partly  into  the  South  Bay  and  partly  into  Charles  River  by 
sewers,  which  are,  most  of  them,  tide-locked  and  very  flat.  They 
ire  intended  to  be  large  enough  to  serve  as  reservoirs  in  case  of 
heavy  rain,  when  the  discharge  is  prevented  by  a  high  tide.  This 
prevents  the  soil  from  being  properlj'  drained ;  soil-moisture  is  one 
of  our  greatest  evils,  and  consumption  causes  nearly  one-sixth  of  our 
total  number  of  deaths  each  year.  Our  enormous  infant  mortality, 
too,  has  been  attributed  pnrtly  to  this  dampness  of  the  soil  and 
partly  to  the  general  contamination  of  the  air.  In  consequence  of 
this  failure  of  the  sewers  in  always  discharging  their  contents 
speedil}^  we  have  many  damp,  wet  and  flooded  cellars ;  but  many  of 
them,  especially  at  the  South  End,  are  below  the  grade  established 
by  the  statutes  (twelve  feet  above  low-water  mark),  the  law  being 
often  disregarded. 

"^  The  drainage  of  Charlestown,  East  Boston,  and  South  Boston, 
IS  will  be  seen  by  referring  to  the  map,  has  many  of  the  faults  of  the 
city  proper. 

"  Roxbury  is  drained  partly  into  the  upper  end  of  the  South  Bay, 
ind  partly  by  the  Stony  Brook  sewer  on  to  the  flats  beyond  Parker 
Street,  a  certain  proportion  of  the  sewage  finally  finding  its  wa}-  into 
the  Charles  River.  With  the  exception  of  a  small  part  of  Dorchester, 
which  drains  into  the  lower  part  of  the  Neponset  River,  there  are 
few  sewers  in  the  outlying  wards  of  the  city.  In  the  whole  city, 
including  all  wards,  there  are  about  one  hundred  and  sixty-six 
mUes  of  sewers. 

**  III.  There  are  some  houses  of  the  poorer  class  in  the  thickly 
settled  parts  of  the  city  in  which  no  water-closets  are  used ;  the 
liquid  part  of  the  house-refuse  runs  off  into  the  sewers,  leaving  the 
•olid  contents  of  the  privies  to  be  removed  by  carts. 
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*'  In  the  outl3'iDg  parts  of  the  city,  cesspools  are  generally  osed.  A 
few  of  them  are  also  to  be  found  in  some  of  our  oldest  streets.  In 
some  of  the  new  wards,  under  the  demand  to  have  an  abundant 
supply  of  water,  the  water-pipes  have  been  introduced  withoat 
sewers,  an  evil  which  will  probably  be  soon  remedied. 

^^  IV.  The  sewage  discharged  near  Prison  Point  in  Charles  town,  at 
Graigie's  Bridge  in  Somerville,  on  the  flats  of  East  Boston,  into  the 
basin  at  the  outlet  of  Stony  Brook,  at  the  Boxbury  Canal,  and  on  the 
flats  of  the  Charles  River  near  Beacon  Street,  has  been  for  3*ears  the 
source  of  the  greatest  complaint.  It  is  spread  out  over  manj-  hundred 
acres  of  impervious  mud,  and  under  a  summer's  sun  is  productive  of 
emanations  which  have  often  been  so  vile  that  workmen  have  even 
been  obliged  to  leave  their  vicinity. 

"  V.  There  are  very  few  wells  in  Boston  which  are  now  used. 
Those  few,  however,  must  be  looked  upon  with  suspicion,  for  thej 
are,  almost  without  exception,  exposed  to  danger.  The  sewage  of 
Boston  does  not  pollute  any  source  of  water-supply,  except  wells. 

'^  VI.  Serious  discomfort  has  been  frequent.  It  has  been  possible, 
in  a  certain  number  of  cases,  to  trace  disease,  especially*  diphtheria 
and  a  low  type  of  fever,  to  putrefactive  changes  in  the  sewage  close 
to  some  of  the  tenement-houses.  It  is  a  well  recognized  fact,  too, 
in  our  city,  among  physicians,  that  disease  often  assumes  a  more 
severe  type,  and  that  convalescence  is  much  slower,  when  patients 
are  exposed  to  such  sewage-polluted  atmosphere. 

"  VII.  Stony  Brook,  above  the  entrance  of  the  sewer,  is  jealously 
guarded  by  private  corporations  who  use  its  water  for  manufacturing 
purposes;  and  the  slight  pollution  of  a  few  other  small  streams 
cannot  do  much  harm. 

^'  No  drinking-water  is  derived  from  any  source  within  the  limits  of 
the  city,  except  from  Jamaica  Pond  and  the  neighboring  Ward*s 
Pond,  which  serves  as  a  filtering  basin  to  the  former.  Both  are 
protected  from  contamination  by  direct  drainage;*  but,  on  the 
south  shore  of  Jamaica  Pond  is  a  large  stable  belonging  to  an 
ice  company,  where  a  large  number  of  horses  are  kept.  Some  of 
their. refuse  probably  finds  its  way  into  the  pond,  although  a  certain 
portion  would  first  be  filtered  through  the  soil. 

^^  (&.)  The  atmosphere  in  the  vicinity  of  the  Charles  River  is 
polluted  seriously,  both  by  emanations  from  the  banks  of  the  river 

*  Prof.  W.  R.  Nicbola  appends  to  his  memoranda  of  analysis  of  this  wat«r, 
the  following :  ^*  I  did  not  examine  the  edges  of  tho  pond  all  the  way 
ronnd,  bnt  I  think  the  direct  drainage  mast  be  small.  In  samples  1  and  2 
we  thought  we  obtained  a  trifle  more  nitrogen  as  nitrates  and  nitrites  than 
is  natHrally  to  be  expected  in  water,  but  the  amount  was  rery  trifling.*' 
Prof.  Nichols  visited  Jamaica  Pond  and  took  his  samples,  Nov.  fU,  187&. 
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at  low  tide  and  by  foul  gases  arising  ftom  the  river  itself.  People 
are  actnallj  sometimes  driven  out  of  their  own  houses  by  the  stench 
in  hot  weather,  and  during  the  past  summer  it  has  been  necessary  to 
close  windows.  The  Roxbury  Canal  is  another  instance  of  a 
similar,  but  graver,  nuisance. 

**  (c.)  Small  streams  in  cities  are  almost  inevitably  converted  into 
sewers.  There  are  certain  evils,  however,  which  we  have  seen 
exemplified  in  Boston. .  If  such  sewers  are  built  tight,  the  neighbor- 
ing soil  is  drained  less  rapidly  than  before,  in  case  of  heavy  rain. 
If  they  are  bailt  with  loosely-Jointed  stone,  as  is  often  done,  the 
sewage  passes  fVeeiy  into  the  soil  (as  in  the  case  of  the  Stony  Brook 
sewer)  and  we  have  all  the  evils  of  loose-walled  cesspools,  but  on  a 
larger  scale.  If  they  are  built  of  moderate  size,  they  are  gorged  in 
case  of  heavy  rain,  the  subsoil  is  saturated,  and  the  cellars  are 
flooded.  If  they  are  built  large  enough  to  carry  off  all  the  flood- 
water,  they  serve  as  immense  reservoirs  for  the  collection  of  sewer- 
gases  during  dry  weather.  If  they  are  kept  open,  they  are  filthy, 
and  cause  bad  odors ;  but  it  has  not  been,  in  Boston,  possible  to 
trace  disease  directly  to  this  source.  In  one  case,  where  a  stream  of 
small  size  was  first  used  as  an  open  sewer,  it  has  since  been  covered 
in  with  loose  walls,  but  is  too  small  to  carry  off  the  storm-water. 
Here  the  cellars  are  flooded  occasionally,  and  the  subsoil  becomes 
saturated  with  filthy  water.  I  have  attributed  in  one  case  a  certain 
amoant  of  scarlet  fever,  typhoid  fever  and  diphtheria  largely  to  this 
cause,  especially  as  the  locality  is  otherwise  wholesome,  and  the 
people  are  clean  and  intelligent. 

^^  VII  I.  At  the  South  End,  chiefly  between  Dover  and  Northampton 
streets,  are  between  six  hundred  and  seven  hundred  cellars  which 
are  at  times  wet  or  damp.  In  the  old  parts  of  the  city,  where  land 
has  been  made  of  bad  material,  the  water  soaks  through  the  soil  as 
through  a  sponge,  and  the  cellars  of  a  large  part  of  the  tenement- 
houses  are  fluently  wet.  Many  cellars,  however,  are  very  low, 
some  being  only  four  and  a  half  feet  above  low-water  mark,  and 
these  cannot  be  expected  to  remain  dry. 

^'  IX«  All  the  sewage  emptied  into  the  Charles  River  above  Boston 
helps  to  render  the  river  a  polluted  instead  of  a  pure  one.  Being  at 
a  low  level,  having  a  large  drainage-area,  and  flowing  through  or  by 
quite  a  number  of  manufacturing  towns,  it  becomes  the  natural 
receptacle  of  much  of  the  refbse-matter  f^om  them.  How  far  down 
such  matter  is  carried  without  deposition  and  chemical  change  sufil* 
cient  to  prevent  it  from  seriously  polluting  the  atmosphere,  it  is  impos* 
sible  to  say ;  but  there  can  be  no  doubt  that  the  evil  must  become  a 
serious  one  if  measures  be  not  taken  to  prevent  it.  A  similar  state- 
ment may  be  made  of  the  Neponset  River.    Much  of  the  sewage  of 
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Cambridge  and  Someryille,  inclading  the  large  pork-packing  estab- 
lishments of  the  Miller's  River  Basin,  discharges  now  on  the  flats  of 
the  Charles  River.  It  cannot  be  said  how  far  its  poisonous  influence 
extends  over  the  cities  adjacent. 

*^  Cochituate  Lake  is  in  danger  of  contamination  fW>m  Pegan  Brook, 
«  small  stream  flowing  through  the  town  of  Natick,  and  receiving 
iVom  it  the  house>sewage  and  the  refbse  from  several  factories. 
Two  plans  are  proposed  for  diverting  this  nuisance :  one  to  drain 
Pegan  Brook  into  Bacon's  Brook,  a  tributary  of  Charles  IKver, 
•which  it  enters  Just  above  South  Natick ;  and  the  other  to  divert  the 
sewage  into  the  Sudburj  River  near  its  Junction  with  the  Concord, 
by  a  sewer  passing  around  the  west  side  of  the  lake.  By  either 
plan,  it  wonid  be  necessary  to  cut  off  from  the  lake  about  a  square 
mile  of  its  drainage-area.  ^ 

*^  The  country  drained  by  the  Sudbury  River  is  but  thinly  settled, 
nor  is  it  likely  to  be  built  up  rapidly ;  it  contains  few  soluble  rocks 
or  earths,  has  quick  slopes,  and  there  are  very  few  manufactories 
along  the  banks  of  the  river ;  so  that  the  water  is  quite  pure.  After 
heavy  rains  in  the  summer  and  autumn,  when  the  drainage-surfaces 
are  covered  with  decaying  and  dead  vegetable  matter,  the  water 
becomes  somewhat  discolored,  and  has  a  slightly  bitter  taste.  It  is 
then  unfit  for  bleaching  purposes.  The  color  and  taste,  however, 
disappear  on  storage.  The  towns  of  Framingham,  Marlborough, 
Westborough,  Ashland,  Southborough  and  Hopkinton,  are  on  or 
near  the  Sudbury  and  its  tributaries,  and  probably  drain  more  or  less 
into  these  streams.  The  quality  of  the  water  must  in  time  become 
affected,  unless  these  towns  are  provided  with  some  proper  system 
of  sewerage  to  carry  away  all  sources  of  pollution  fVom  the  water> 
courses.  It  is  proposed  to  have  several  storage-reservoirs  for  the 
supply  from  the  Sudbury  River. 

^^  Farm  Pond  is  in  danger  of  pollution  i>om  its  proximity  to  the 
growing  town  of  South  Framingham. 

"  The  natural  waters  of  the  Mystic  Valley  are  very  pure  and  color- 
less, but  the  tributaries  of  the  lake  have  for  a  long  time  been  used  as 
receptacles  for  the  refuse  from  a  large  num>>er  of  tanneries,  wool- 
Boouring  establishments,  etc.,  in  Woburn  and  Winchester.  These 
towns  have  not  yet  8ewcrage-s3*stcms,  but  drain  into  cesspools, 
ditches,  etc.  On  the  tributaries  of  Mystic  Pond  are  fi(t3'-five  facto- 
ries, of  which  twenty  are  leather-works,  and  they  employ  about  three 
thousand  men.  It  is  estimated  that  about  seven  per  cent,  of  the 
water  that  flows  into  the  upi)or  Mystic  Pond  is  the  drainage  from 
factories.*  Fish  have  been  killed  in  the  pond,  and  cattle  have  refused 
to  drink  the  water  of  the  AbaJonna  River. 

*  Beport  of  the  Cochitnate  Water-Board,  1874,  p.  SO. 
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^  The  legislature  has  given  to  the  city  of  Boston  permission  to  dis- 
charige  all  this  offensive  sewage  by  an  intercepting  sewer  into  the 
lower  Mystic  Pond,  where  the  tide  rises  and  falls  only  a  few  inches. 
This  would  make  a  cesspool  on  a  colossal  scale ;  for  experiments 
made  by  the  State  Board  of  Health  daring  the  past  summer  show 
that  sewage  would  remain  Indefinitely  in  the  pond  without  any  dis- 
charge. 

**A  later  plan  is  to  discharge  the  sewage  into  the  Mystic  River,  as 
shown  on  the  accompanying  map,*  at  a  point  two  thousand  feet 
below  the  pond ;  but  this  is  likely  to  be  the  source  of  nuisance,  if 
carried  out,  and  at  no  very  distant  time. 

^*  IL  There  is  no  feasible  remedy  excepting  a  long  intercepting 
sewer  to  discharge  at  some  distant  point  by  means  of  pumping.*' 

Additional  facts  are  given  of  the  condition  of  one  of  the 
tributaries  of  Mystic  Pond  in  the  following  notes  of  an  inspec- 
tion of  a  portion  of  the  East  Branch  of  the  Abajouna  Uiver 
for  a  distance  of  two  hundred  and  fifty  rods  in  a  straight  line, 
or  about  a  mile  and  a  half  by  the  course  of  the  brook. 

Alongside  Washington  Street  where  the  brook  flows,  all 
weeds,  etc.,  in  its  bed  were  coated  with  an  ash^colored  sub- 
stance, of  slimy  feel,  which  completely  concealed  the  green  of 
the  plants.  On  close  inspection  this  seemed  largely  com- 
posed of  minute  shreds.  The  planks  in  the  apron  of  an  old 
dam  twenty-five  or  thirty  rods  above  showed  the  same  coat- 
ing. This  same  appearance  was  found  all  the  way  up  to  the 
glue  factory  (also  in  the  canal  which  diverts  a  portion  of  the 
water).  No  fish  or  aquatic  insects  were  seen  between  the 
two  points  mentioned.  The  water  is  at  first  slightly  turbid, 
and  grows  more  so  till  the  factory  is  reached.  It  becomes  of 
the  color  and  opacity  of  very  foul  sink-wash,  within  a  quarter 
of  a  mile  of  the  fiictory. 

The  works  stand  on  rising  ground  some  five  hundred  feet 
east  of  the  stream,  and  quite  near  the  Stoueham  Branch  Rfiil- 
road.  West  and  south-west,  and  between  them  and  the 
stream,  are  five  or  six  acres  of  boggy  meadow,  on  which 
there  was  everywhere  standing  the  disgusting  yellowish-white 
drainage  of  the  works,  several  inches  deep.  From  a  distance 
of  two  hundred  and  fifty  feet  could  be  seen  the  whilish  stain 
of  two  streams  of  drainage  running  down  from  the  factory 

*  See  page  244. 
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into  the  meadow.  In  the  north  quarter  of  this  meadow  were 
a  number  of  settling-grounds  for  the  drainage,  bordered  by 
old  boards,  with  a  little  rampart  of  earth  about  six  inches 
high  thrown  up  against  them,  within  which  a  space  perhaps 
sixty  feet  square  was  flooded  with  sewage.  From  arranged 
outlets,  streams  of  this  stuff  run  directly  into  the  brook. 
Only  one  of  these  areas  was  in  use,  several  others  being  bare, 
not  dry.  One  rod  above  the  grounds  of  these  works  the 
brook  was  clear,  and  the  aquatic  vegetation  bright  and 
healthy.     A  little  farther  up  I  saw  aquatic  insects  in  numbers. 

In  some  parts  of  the  stream  fish  are  sometimes  killed  in 
great  quantities.  Such  was  the  case  early  last  September,  on 
the  twelfth  day  of  which  month  the  little  mill-pond  (where  the 
canal  approaches  the  main  brook)  was  full  of  dead  fish,  some 
floating,  some  sunken.  Eels  two  feet  long,  and  fry  an  inch 
long,  alike  found  the  water  too  strong  for  them. 

The  industry  which  thus  poisons  this  valuable  stream,  is  the 
washing  of  hair  scraped  from  hides  in  the  process  of  curry- 
ing, and  loaded  with  putrescent  animal  matter  and  lime; 
also  the  manufacture  of  glue  from  the  refuse  of  currying- 
shops  and  slaughter-houses.  It  is  a  profitable  and  growing 
business.  One-sixth  of  a  mile  lower,  the  stream  is  entered 
by  the  drain  from  a  large  tanning  and  currying  shop  in  Stone- 
ham  Centre,  into  which  also  enters  much  other  sewage  from 
factories  and  dwellings  in  the  same  town. 

/Statistics  of  Leather  Manufactories  of  Woburn  and  Winchester 

for  1875. 

Business  having  been  duller  than  in  1874,  the  figures  will 
be  found  lower  than  those  for  that  year  given  in  the  *'  Report 
of  the  Mystic  Water-Board  in  relation  to  Sewage,"  or  those 
for  the  same  year  given  in  the  report  of  the  medical  commis- 
sion on  the  sanitary  qualities  of  the  Mystic  and  certain  other 
waters. 


Number  of  hides  finished  per  week,     . 
of  hides  finished  during  year, 
of  barrels  of  lime  used  during  year, 
of  pounds  of  soda  used  during  year, 
of  pounds  of  sulphur  used  during  year,  . 
of  gallons  of  water  used  during  year,     . 


5,200 

270,400 

108,160 

42,204 

42,204 

108,160,000 


'•••S^aSfi 


lOOO        3  3  4  9 


11£AD   \VATEBS  OF  MVSTIC  POKD. 

^  DenoAc  Jotirecs  ofPcUuHimt  mojCfy  Leather  TKwka. 


1876.]  PUBLIC  DOCUMENT— No.  3a.  245 

To  each  hundred  hides  there  are  used  40  barrels  of  lime, 
16  pounds  of  soda,  16  pounds  of  sulphur,  and  40,000  gallons 
of  water.  The  most  of  this  filth  drains  directly  or  indirectly 
into  the  waters  of  the  Mystic  basin. 

Specimens  for  chemical  analysis  were  taken  from  Lower 
Mystic  Pond,  in  consideration  of  a  proposition  to  empty  the 
sewage  of  Wobum  and  Winchester  into  it.  It  was  kno^n 
that  there  was  very  little  current  out  of  this  pond,  and  that 
the  tide  which  enters  twice  a  day  from  Mystic  River,  so  far 
from  scouring  it,  tends  only  to  bring  in  more  filth.  More- 
over, the  shape  of  the  bed  of  this  pond  forbids  its  -ever 
changing  its  water  fast  enough  to  prevent  decomposition  of 
ilth  that  once  enters.  The  bar  crossing  it,  and  separating  it 
from  the  upper  pond,  is  sufficiently  broken  down  to  allow  of 
some  wash  over  from  one  to  the  other ;  for  when  the  depth  of 
water  on  this  bar  is  compared  with  that  of  the  basins,  the 
interchange  between  them  hardly  deserves  any  other  name. 
In  November,  1875,  some  floats  were  placed  in  the  northern 
part  of  this  pond,  and  their  movements  watched  during  four- 
teen days.  For  the  most  part  they  swung  about  the  spot 
where  they  were  placed,  without  crossing  the  bar  or  ap- 
proaching either  shore.  On  four  occasions,  when  the  wind 
was  fresh,  they  reached  the  shore,  twice  to  the  eastward, 
once  to  the  westward  of  the  spot  where  they  were  set  adrift 
and  above  the  bar ;  once  only  far  to  the  south-eastward  of 
the  Imr.     Not  one  of  them  reached  the  outlet. 

The  specimens  referred  to  were  taken  at  different  depths, 
varying  from  twelve  to  forty  feet,  by  an  apparatus  which  pre- 
vented the  entrance  of  any  water  until  the  desired  depth  was 
reached. 

Comparisons  of  analyses  made,  from  fifteen  years  ago  to 
the  present  time,  by  chemists  as  well  known  as  Silliman, 
Horsford,  Hayes,  Merrick  and  Nichols,  show  the  water  of 
this  Lower  Mystic  Pond  to  have  been  very  foul  during  the 
whole  of  that  period,  and  to  have  been  growing  gradually 
worse,  although  there  are  very  few  dwellings  on  the  large 
estates  which  border  them.     The  introduction  of  the  vile 
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sewage  of  the  tanneries,  etc.,  elsewhere  described,  conld 
result  only  in  making  an  enormous  cesspool  of  this  pond.* 

Prof.  Nichols  remarks  with  regard  to  the  analyses  given  in 
the  following  table : — 

^'  Nos.  1  and  2  coDtalned  enough  sulphuretted  hydrogen,  when 
opened,  to  color  lead-paper  held  over  the  mouths  of  the  jars.  On 
boiling  tbe  water  the  sulphuretted  hydrogen  was  driven  off  and  esti- 
mlfted.  On  subsequent  treatment  with  acid,  only  a  trace  of  snlphu- 
retted  hydrogen  was  obtained. 

^^  There  is  no  significance  in  determining  the  *  loss  on  ignition,'  as 
the  mineral  matter  is  decomposed  to  such  an  extent  in  such  waters." 

Examination  of  Water  flroni  Mystic  Lower  Pond.f 

[Reralta  ezpresMd  In  Parts  per  100,000.] 
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t  The  waters  of  tbe  pond  are  shown  hy  this  analysis  to  he  already  so  flUby,  that  any 
addiUon  of  sewage  ooald  he  looked  upon  only  as  a  very  grave  eviL 

Chicopee. 

^'  Water  has  been  introduced  by  an  aqueduct  company  firom  springs 
which  appear  through  the  sand  on  the  high  plateau  above  the  Connec- 
ticut River.  This  water  is  almost  universally  used  in  the  village, 
and  is  pure  at  the  start,  where  it  comes  up  through  sand.  By  the 
use  of  logs,  lead-pipe,  etc.,  us  conduits,  and  ftom  the  foulness  of 
reservoirs,  the  water,  when  drawn  at  the  houses,  is  often  rendered 
impure,  especially  when  it  is  so  low  as  to  be  kept  shut  off  fh)m  nine 
o'clock,  A.  M.,  till  five  the  next  morning,  as  is  the  ease  often  in  sum- 
mer. A  small  stream  reaches  the  faucets  in  the  cellars,  sometimes 
when  none  can  be  had  ahove-stairs.  The  inadequate  supply  of 
water  is  getting  to  be  a  great  evil  here.    The  aqueduct  oompany 

*  The  plan  has  now  been  abandoned  in  favor  of  one  to  discharge  the  sew- 
age at  a  point  in  Mystic  River,  where  it  can  hard! j  fail  to  be  a  source  of 
nuisuuce  in  time. 
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have  kept  contiDaallj  adding  to  their  list  more  families  to  be  supplied 
with  water,  as  the  village  became  more  bailt  up, — while  there  has 
been  no  considerable  addition  to  the  source  of  supply.  The  effect, 
of  oourse,  has  been  to  cut  nearly  ever}  body  short  of  the  necessary 
quantity  of  pure  or  f^shly-drawn  water,  in  summer,  when  cool 
water  is  most  needed,  for  a  part  of  the  twenty-four  hours.  A  disease 
has  been  prevalent  here,  which  the  people  call  the  '  water  diarrhcea,' 
believed  to  be  caused  by  the  low^water  impurities. 

^^  This  condition  of  the  water  must  have  a  more  or  less  injurious 
effect  on  the  health  of  the  people.  In  many  places  we  cannot  drive 
wells.  Where  they  can  be  dug,  the  water  from  them  is  often 
'  swampy,*  and  bad  tasting. 

^'  The  town  has,  at  considerable  expense,  prepared  a  general  sys- 
tem of  sewerage  for  the  village,  but  the  plan  is  as  yet  only  partially 
carried  out.  It  is  satisfactory  so  far  as  it  goes.  We  have  a  few 
large  sewers,  and  some  smaller  ones,  but  the  one  or  two  most  needed 
— ^those  which  would  drain  the  most  crowded  streets  of  the  town — 
are  not  yet  built. 

*^  Where  the  sewers  are  not  built,  the  sewage  from  most  of  the 
corporation  baildings  runs  into  the  canal,  which  feeds  the  factories 
with  water-power,  and  thence  into  the  Cbicopee  River.  Almost  all 
of  the  sewage  Arom  the  village  where  sewers  are  not  built  (probably 
more  than  one-third  of  it)  runs  on  to  the  surface.  Perhaps  one- 
fourth  goes  into  sink-holes.  We  have  but  few  cesspools.  That 
which  runs  on  the  surface  is  often  offensive.  Very  many  wells  are 
exposed  to  contamination  tvom  privy-vaults,  and  are  seldom  used. 

^  We  have  formerly  had  t^-phoid  fever  in  Depot  Street  from  surface- 
sewage,  I  have  not  a  doubt ;  also  in  West  Street,  ft'om  the  open 
mouth  of  a  large  sewer ;  also  cerebro-spinal  meningitis,  two  years 
ago,  fh>m  a  pool  of  foul  sewage  whieh  collected  in  Park  and  Spruce 
streets.  This  was  Anally  drained  off  into  a  small  brook  or  water- 
course, open  for  thirty  or  forty  rods.  This  brook  is  now,  however, 
being  made  into  a  covered  sewer.  There  is  no  serious  offence  here 
after  the  sewage  has  once  reached  the  water-courses. 

^^  I  have  been  satisfied  for  years  that  damp  and  wet  cellars  have 
caused  fever  and  other  forms  of  disease.  We  have  more  typhoid 
fever  on  Front  Street  tlian  anywhere  else  among  the  same  number 
of  people.  The  street  fkoes  the  canal,  and  is  heavily  shaded  with 
elms.    Many  of  the  oellars  are  damp.'* 

Fall  Rivef. 

*<  A  eonsiderabTe  portion  of  this  city  in  the  low-!3nng  districts 
suffers  fh>m  a  damp  soil,  wet  cellars,  and  consequently,  fVom  a  con- 
siderable measure  of  disease,  owing  to  the  fact  that  a  mill-dam  has 
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raised  very  decidedly  the  level  of  the  adjoining  water,  thus  obstnict- 
ing  the  natural  drainage  of  the  soil.  A  competent  engineer,  how- 
ever, has  examined  the  question  thoroughly,  and  advises  that  the 
dam  be  removed.  The  matter,  therefore,  does  not  require  further 
comment  at  present." 

Haverhill. 

"  Little  River  is  a  large  brook,  rather  than  a  river,  flowing  through 
the  western  part  of  the  more  thickly-settled  portion  of  Haverhill.  It 
is  the  natural  outlet  for  the  surface-drainage  of  this  part,  below  the 
level  of  which  its  valley,  in  width  about  three  hundred  feet,'  sinks 
about  twent}'  feet  (as  is  shown  in  the  diagram  of  a  cross-section  of 
this  valley).  Its  length  in  a  straight  line  from  Hale's  Pond  to  the 
Merrimac  River  at  Washington  Square,  as  is  shown  by  the  second 
map,  is  about  one-third  of  a  mile.  The  tide  flows  somewhat  less  than 
half-way  up  it.  At  high  tide,  it  is  about  thirty  feet  wide  and  three 
feet  deep.  Sometimes  it  is  scarcely  a  foot  deep  in  mid-channel.  Its 
left  bank,  between  the  upper  bridge  and  Washington  Square,  is  very 
low  and  flat  for  about  one  hundred  feet  from  the  stream,  and  showed 
in' two  places  at  least  an  extra  channel  (dry).  This  shore  was 
slimy,  overgrown  with  tall,  rank  weeds,  and  is  evidently  a  regular 
garbage-ground  for  the  reception  of  'dry  dirt'  and  ofial,  which 
were  soaked  in  sewage.  Here  and  there  lay  dead  cats  and  fowls. 
It  then  rises  sharply  (say  at  an  angle  of  forty  degrees)  to  a  level  of 
some  twenty-five  feet  higher.  This  broken  bank  is  crowned  with  the 
privies,  hen-houses,  pigpens,  etc.,  of  the  poorest  class  of  dwellings. 
Three  public  sewers  and  many  private  drains  open  on  it.  The  right 
bank  has  much  less  low  ground,  and  the  dwellings  along  it  are  of  a 
somewhat  better  order.  For  two  hundred  and  fifty  or  three  hundred 
feet  here  the  stream  is  bordered  by  a  wall  nine  feet  high,  made  of 
large  stones,  without  mortar ;  three  or  more  privies  overhang  it ; 
three  public  drains,  and  all  the  house«drains,  empty  on  this  bank. 
Above  the  bridge  the  population  is  more  sparse,  and  there  is  the 
same  state  of  things  in  a  less  concentrated  form.  At  the  gas-works, 
near  the  dam  (see  map) ,  the  stream  makes  a  pool,  and  Just  above  is 
again  rapid.  At  the  dam  is  a  woolen  mill.  In  times  of  drought, 
when  this  mill  is  idle, — as  on  Sunday, — the  bed  of  the  stream  is  dry 
down  to  Hide- water.'  At  Washington  Square  the  current  is  slug- 
gish. This  'square'  is  the  very  centre  of  the  business  part  of 
Haverhill,  four  principal  streets  converging  there  (see  diagram),  and 
is  about  twelve  hundred  feet  from  the  station  of  the  Boston  &  Maine 
Railroad.  It  bridges  Little  River,  the  distance  from  tlie  water  to 
the  key-stone  of  the  arch  being  twenty  feet.  Below  Washington 
Square  the  stream  and  its  banks  are  an  offence  to  sight  and  smell. 
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For  particalars,  see  diagram.  Extended  comment  is  unnecessary. 
The  whole  valley  of  this  brook  is  foul  and  unwholesome.  On  inquiry 
from  physicians,  I  was  told  that  sickness  is  frequent  and  severe  in 
the  dwellings  bordering  it.'' 

Further  pailiculars  in  regard  to  Haverhill  are  given  in  the 
following  extracts  from  the  reply  to  our  circular : — 

'*  We  have  sewers,  but  can  hardly  say  that  we  have  any  sewerage- 
system.  Sewers  have  been  constructed  from  time  to  time,  although 
without  much  reference  to  a  system,  and  most  of  our  principal  streets 
DOW  have  them,  discharging  their  contents  into  the  Merrimac  and 
Little  rivers.  Many  of  the  sewers  enter  the  river  through  a  line  of 
wharves  above  the  high-water  mark.  The  odor  arising  frt)m  this 
source  is  often  offensive,  but  no  marked  effect  upon  the  health  of 
the  community  has  been  noticed. 

**  Little  River,  a  small  stream  entering  the  Merrimac  at  Wash- 
ington Square,  receives  the  filth  from  the  gas-works,  and  also  from 
several  large  manufactories.  It  also  receives  the  sewage  coming 
from  the  western  slope  of  the  city.  When  the  stream  is  swollen  by 
freshets,  this  sewage  is  easily  carried  into  the  Merrimac;  but  in 
sommer,  when  the  water  is  low,  the  filthy  mass  is  spread  over  the 
river-bed,  and  the  odors  arising  therefrom  are  extremely  offensive. 
Mach  of  it  is  deposited  on  the  flat  surface  at  the  mouth  of  the  river, 
and  at  low  water  it  presents  a  most  disgusting  sight  to  the  multi- 
tude of  people  constantly  crossing  the  bridge.  The  odor  frequently 
arising  from  this  reeking  filth  is  very  offensive.  We  hope  soon  to 
succeed  in  remedying  this  evil  by  extending  the  arch  of  the  bridge 
to  the  line  of  the  Merrimac.  This  is  a  striking  instance  of  the 
bad  effects  arising  from  the  use  of  small  streams  for  sewers.  The 
water  of  Little  River  is  not  used  for  drinking  purposes. 

**  Our  city  is  located  upon  a  heavy  clay  deposit,  and  nearly  all  our 
cellars  are  more  or  less  damp.  This  evil  is  largely  obviated  by 
sewers  and  cemented  cellars.  In  the  newer  portions  of  the  city 
the  evil  is  more  apparent,  and  sickness  can  often  be  traced  to  this 


canse.** 


Lynn. 

'*  There  is  a  stratum  of  dense  clay,  impervious,  of  course,  to  water, 
underlying  the  whole  of  the  city  of  Lynn,  with  the  exception  of  the 
rocky  hills  which  are  situated  in  the  rear,  and  which  are  only  to  a 
limited  extent  inhabited. 

^^  The  depth  of  this  stratum  beneath  the  surface  varies.  In  some 
places  it  rises  to  the  surface,  or  near  it ;  in  others,  dips  down,  form- 
ing valleys  and  basins  of  varying  sh^pe  and  extent.    It  is,  in  reality, 
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an  irregularly  andulating  stratum.  The  basins  act  as  reservoirs  for 
the  storage  of  water,  sometimes  being  far  underground,  sometimes 
coming  near  the  surfaces  and  forming  marshes  or  bogs,  and  some- 
times showing  themselves  as  open  ponds.  The  valleys  are  the 
channels  for  the  discbarge  of  overflow,  giving  us  either  open  or  sub- 
terranean water-courses,  or  brooks. 

'^  The  stratum  of  clay  is  variously  covered  with  fine  sand,  fine  and 
coarse  gravel,  mixed  with  bowlders  and  loam.  The  hills  in  the  rear 
have  a  basis  of  solid  rock,  chiefly  porphyry,  which  crops  out  in 
many  places,  but  is  £6r  the  most  part  covered  with  loose  gravel  and 
loam. 

<'  At  Harbor  Street,  and  in  the  vicinity,  the  day  comes  up  to  the 
surface,  or  to  the  loam.  There  is  a  brick-yard  there.  From  this 
point  easterly,  across  Pleasant,  Market  and  Washington  streets,  to 
the  rising  ground,  the  day  is  nowhere  more  than  four  feet  below 
the  surface.  From  Washington  and  Munroe  streets  north-westerly 
to  the  junction  of  Essex  and  Washington  streets,  the  depth  averages 
about  four  feet.  The  region  thus  indicated  constitutes  a  sort  of 
valley  through  which  a  brook  once  ran,  which  was  cut  off,  or 
diverted,  by  the  Market  Street  sewer. 

*'  Beyond  Essex  Street,  in  the  region  of  Hanover,  Johnson,  Leigh- 
ton  streets,  etc.,  the  clay  is  deeper — eight  to  twelve  feet  below  the 
surface.  Here  was  a  basin,  formerly  a  swamp,  drained  by  the  afore- 
mentioned brook,  but  now  drained  more  perfectly  by  the  sewers, 
and  built  up  with  residences.  Young  people,  less  than  thirty  years 
of  age,  have  told  me  that,  when  children,  they  used  to  go  to  this 
place  to  skate,  as  in  winter  it  was  often  a  pond  ;  now  there  are  very 
few  vacant  lots  there. 

^'  At  the  comer  of  Summer  and  Market  streets  the  clay  is  not  more 
than  four  feet  below  the  surface.  A  few  rods  west  it  falls  down 
suddenly  to  nine  or  ten  feet. 

^^  In  the  region  of  Silsbee,  Green,  Nahant,  Ocean  and  Lewis  streets, 
and  towards  Wood  End  from  this  section,  the  clay  is  much  deeper. 
In  the  valley  of  Stacey's  Brook  (east  side)  and  its  branches,  it  is 
somewhere  about  eight  or  ten  feet  deep.  At  Bog  Meadow  (the 
swamp  back  of  the  spap  factories)  it  is  deeper,  giving  us  another 
basin.  The  meadow  is  drained  by  Stacey's  Brook.  At  Glenmcre, 
around  said  meadow,  it  is  also  quite  deep,  and  beyond,  dips  down 
probably  under  Flax  Pond  and  its  tributaries.  On  Holyoke  Street 
(west  side)  there  are  three  brick-yards,  showing  that  the  day  is  at 
the  surface.  This  is  in  the  region  of  Stony  Brook  and  branches. 
(I  think  there  is  a  branch  from  the  direction  of  Holyoke  Street.) 
At  Cottage  Street  there  is  another  brick-yard.  The  stratnm  runs 
down  as  you  go  firom  this  point  towards  the  common  (south-esst). 
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^'  During  the  past  winter  and  spring,  the  supply  of  water  was,  for 
a  portion  of  the  time,  short,  and  of  very  poor  quality.  Great  num- 
bers of  the  service-pipes,  also,  were  frozen.  Owing  to  these  circum- 
stances, people  resorted,  in  many  instances,  to  their  old  sources  of 
supply, — the  wells,  which  were  also  low.  There  was  an  unusual 
amount  of  typhoid  fever  in  the  city  during  this  period.  A  large 
number  of  cases,  and  eight  deaths,  occurred  from  January  to  June,  a 
portion  of  the  year  in  which,  ordinarily,  the  disease  is  but  rarely 
observed. 

^^The  harbor-bottom  is -composed  of  mud,  and  is  almost  entirely 
bare  at  low  water.  The  tidal-flow  reaches  the  mouths  of  the  sewers, 
except  in  one  instance,  that  of  the  Shepherd  Street  sewer,  which 
discharges  on  the  flats.  The  sewage  is  not  properly  carried  off  into 
deep  water.  Its  solid  portions  accumulate  near  the  mouths  of  the 
sewers,  and  are  very  offensive.  When  the  wind  is  ft'om  that  quarter, 
the  odor  of  the  sewage-mud  is  plainly  perceptible  at  a  distance,  in 
the  higher  portions  of  the  city.  The  region  which  borders  the  har- 
bor and  flats  is  the  most  unhealthy  part  of  the  city,  a  fact  due  partly, 
perhaps,  to  the  sewage,  and  partly  to  other  causes.  As  the  sewers 
have  all  been  constructed  within  a  few  years,  the  evil  Arom  this  im- 
proper disposal  of  the  sewage  is  one  only  just  beginning  to  be  felt. 
It  must  constantly  increase,  and,  unless  remedied,  become  a  great 
source  of  discomfort  and  disease. 

*'  As  the  number  of  sewers  is  so  small,  and  only  860  private  drains 
in  all  connect  with  them,  the  greater  part  of  the  sewage  of  the  city 
must  be  disposed  of  in  some  other  way.  It  is,  perhaps,  fair  to  state 
that  one-third  part  of  this  amount  runs  directly  on  to  the  surface, 
or  into  uncovered  sink-holes,  or  under  privies  without  vaults ;  and 
that  the  remainder  runs  into  cesspools,  including,  under  this  term, 
the  casks  or  hogsheads  set  into  the  ground,  and  the  old-fashioned 
vaults.  The  proportion  which  runs  under  privies,  or  into  vaults 
under  privies  in  the  house,  or  dwellings  connected  with  the  house,  is 
very  small.  Of  that  which  runs  into  cesspools,  about  three-fourths, 
I  should  judge,  runs  into  casks  set  into  the  ground,  and  covered  up ; 
the  remainder  into  regularly  constructed  cesspools. 

'<  In  many  instances,  these  receptacles  of  sewage  are  very 
near  the  dwelling,  and  wells  are  directly  contaminated  fh>m 
them.  They  also  sometimes  leak  into  cellars,  and  their  emanations 
contaminate  the  air  of  the  house.  The  foul  water  is  allowed,  for  the 
most  part,  to  soak  away  into  the  ground.  In  this  waj^  the  whole 
soil  about  the  dwellings  has  become  filthy,  so  that  there  is  no  seen- 
rity  for  the  purity  of  well-water  within  the  thickly-settled  portion  of 
the  city. 

''  About  one-fourth  part  of  the  ground-drainage  of  the  whole  city, 
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iDclading  the  sewage  of  families  and  of  manufactories,  the  wash- 
ings of  streets,  and  of  the  soil  about  dwellings,  goes  directly  into 
ponds  and  brooks.  It  is,  of  course,  understood  that  this  amount 
includes  a  portion  of  that  which  was  said  to  have  been  discharged 
on  the  surface, 

"  There  was  formerly,  for  many  years,  a  large  dye  factory  at  the 
upper  end  of  Flax  Pond,  which  received  its  water,  for  power  and 
other  purposes,  Arom  Sluice  Pond,  and  discharged  its  abundant  sew- 
age into  Flax  Pond.  There  are  now,  although  the  factory  is  no 
longer  in  existence,  large  quantities  of  offensive  matter  deposited 
from  this  sewage,  at  the  upper  border  of  Flax  Pond.  One  wool- 
pulling  mill  and  one  morocco  factory  drain  into  the  pond  at  the 
upper  end.  One  glue  factory  drains  into  Stony  Brook.  Two  morocco 
factories  drain  into  the  lower  part  of  Strawberry  Brook.  A  large 
number  of  morocco  factories  drain  directly  into  the  docks.  All  the 
drainage  of  Wyoma  Village,  and  a  part  of  Glenmere, — with  a  popu- 
lation of  some  1,500  or  more, — drain  into  Flax  Pond  and  its  trib- 
utaries. Stony,  Stacey's,  and  Strawberry  brooks  receive  the  sur- 
face-drainage, and  a  portion  of  the  sewage  of  dwellings,  f^om  their 
respective  water-sheds.  In  the  rear  of  Essex  Street,  between  Fay- 
ette and  Chatham,  on  the  north  side,  there  is  a  large  hollow,  and  in 
it  a  pond,  with  no  outlet,  called  '  Silver  Lake,'  a  decided  misnomer. 
It  has  steep  banks,  and  on  one  side  of  it  is  a  dense  and  filthy  Irish 
settlement,  which,  having  no  cesspools  or  vaults  to  its  privies,  or 
sewerage,  drains  everything  directly  into  the  pond,  which  has 
become,  by  this  means,  a  reeking  mass  of  foulness.  The  neigh- 
borhood is  very  unhealthy,  abounding  in  dysentery,  typhoid  fever, 
consumption,  etc. 

"This  pond  is  a  short  distance  in  the  rear  of  the  Ingalls  School, 
which  has  a  daily  average  attendance  of  over  400  pupils. 

"There  is  a  probability  that  Flax  Pond  and  its  tributaries  may  be 
taken  by  the  city  as  an  additional  source  of  water-supply,  but  I 
know  of  no  instance  here  where  the  water  from  pond  or  brook,  con- 
taminated by  sewage,  is  now  used  for  drinking  or  cooking.  Many 
polluted  wells  are  still  used  in  preference  to  the  water  supplied  by 
the  city." 

The  following  table  shows  the  results  of  the  examination 
of  the  waters  referred  to  by  the  medical  correspondent  in 
Lynn  : — 
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No.  1  is  from  a  well  which  has  not  been  used  since  the 
occurrence  of  typhoid  fever,  attributed  to  drinking  the  water 
from  it  during  the  last  spring.  It  is  evidently  contaminated 
by  drainage. 

No.  3  is  from  a  well  situated  at  the  bottom  of  a  valley,  with 
a  dwell in«:  on  one  side  and  out-houses  on  the  other.  Five 
cases  of  typhoid  fever  have  recently  occurred  in  the  dwelling. 
The  water  is  evidently  unfit  for  use. 

No.  4  is  from  a  suspected  well. 
*  By  comparing  Nos.  5  and  9  with  the  analyses  made  in 
1874,  it  will  be  seen  that  the  purity  of  the  water  in  Flax  Pond 
has  decidedly  deteriorated  during  the  past  year.  If  a  supply 
of  water  should  be  taken  from  this  source  for  the  city  of 
Lynn,  it  is  evident  that  the  pond  must  be  better  protected 
from  pollution  than  it  is  at  the  present  time. 

Prof.  Nichols  remarks,  with  regard  to  some  of  the  speci- 
mens, as  follows : — 

<^No.  7  was  taken  below  a  goat-skin  factory,  and  is,  no  doubt, 
much  contaminated.  The  character  of  the  water  must  vary  very  mnch 
at  different  times,  as  is  evident  flrom  the  two  samples.  The  first, 
taken  November  11,  was  quite  black,  owing  to  suspended  matter 
which  settled  slowly.  This  black  matter  seemed  to  be  some  sort 
of  dyestuff,  and  the  water  was  further  remarkable  for  the  small 
amount  of  ammonia.  I  should  infer  that  some  *  emptying '  mast 
have  been  going  on  at  the  time.  The  two  samples  could  hardly 
have  been  suspected  as  coming  firom  the  same  place.  In  the  event 
of  Flax  Pond  being  used  as  a  source  of  water-supply,  this  should 
be  looked  to,  and  the  factory  stopped.  I  do  not  think  chemical 
examination  alone  can  show  that  the  pond  itself  is  at  present  con- 
taminated. 

"Strawberry  Brook  (No.  10)  and  Silver  Lake  (No.  6)  speak  for 
themselves.  The  latter  water  was  full  of  green  matter,  which, 
under  the  microscope,  was  seen  to  be  made  up  of  minute  animals  of 
low  order,  and  vegetable  matter  in  the  state  of  decay  (when 
received  by  me). 

"  Birch  Pond  water  is  strongly  colored  and  highly  charged  with 
organic  matter,  which  I  think  is  mainly  of  vegetable  origin.  That 
some  animal  matter  is  derived  from  the  overflowed  meadow,  and 
from  the  farm-house  which  is  near  the  upper  end,  I  have  little 
doubt;  but  the  amount  cannot  be  great.  I  do  not  think  that  it 
oa«  be  positively  said  that  the  water  is  contaminated  by  sewage. 
Stacey's  Brook  speaks  for  itself." 
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*'Tbe  emanations  from  the  docks  and  flats  have  already  been 
referred  to.  The  stench  in  the  neighborhood  of  these  places  is 
almost  or  quite  unendurable,  to  one  who  has  not  become  accustomed 
to  it.  Silver  Lake  is  a  constant  source  of  foul  odors  during  the 
summer  season.  The  brooks  are  briskly  running  streams  for  quite 
a  portion  of  the  year,  and  do  not  become  offensive  to  any  great 
extent.  The  accompanying  map  gives  the  position  of  the  sewer- 
ootlcts  in  the  docks,  and  shows  what  must  be  the  nuisance  therefrom. 

**  Wet  and  damp  cellars  are  very  numerous,  especially  in  the  flat 
and  undrained  portions  of  Hhe  city  ;  and  they  are  sometimes  found 
at  the  foot  of  our  hills  or  high  lands.  Cases  of  typhoid  fever,  acute 
rheumatism,  pneumonia,  dj'sentery,  diphtheria,  croup,  and  chronic 
wasting  diseases  are  more  frequently  observed  in  such  houses  than 
where  the  cellars  and  subsoil  are  dry. 

*^  I  would  make  the  following  suggestions : — 

^^First.  That  a  definite  plan  be  adopted  for  completing  the  sys- 
tem of  sewers. 

^^Second,  That  the  sewage  be  discharged  into  Saugus  River, 
where  it  may  be  washed  off  into  deep  water ;  or  carried  out  farther 
into  the  harbor,  so  that  its  solid  portions  may  not  be  exposed  during 
low  water. 

^^  Third.  That  drainage  into  the  sewers,  in  all  the  densely  popu- 
bited  parts  of  the  city,  be  made  compulsory. 

''''Fourth,  That  while  waiting  for  the  completion  of  the  system  of 
sewers,  greater  vigilance  be  used  by  the  health  authorities  in  looking 
after  the  condition  of  privies,  and  the  disposal  of  sewage  which 
runs  on  tlie  surface.  Said  authorities  are  now,  as  they  have  been 
for  many  years,  notoriously  lax  and  ineflScient." 

Salem. 

"There  have  been  four  sources  of  complaint  in  this  city*  : — 

"  1 .  The  defective  sewer  crossing  the  lots  between  Norman  and 
Creek  streets. 

"2.  The  *mill  pond'  in  South  Salem. 

"3.  The  outlets  of  the  sewers  on  the  various  water-fronts  of  the 
city. 

"  4.  The  use  of  North  River,  and  streams  emptying  into  it,  as 
coDunon  sewers. 

*  Salem  has  already  been  referred  to  in  connection  with  the  subject  of 
maniiig  streams  used  as  sewers.  A  report  of  a  special  investigatiun,  in- 
cludiug  map,  by  C.  D.  Ward,  C.  £.,  is  now  given,  showing  the  many  sources 
of  nuisance  to  the  inhabitants.  The  filth  of  Poabody,  which  is  reported  as 
not  being  a  serious  source  of  offence  to  that  town,  contaminates  the  air  of 
Salem  to  a  great  degree. 
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"  Hie  first  trouble  is  now  done  away  with,  a  new  sewer  having 
been  built  in  place  of  the  old  and  defective  one. 

"  Second.  The  mill  pond  covers  in  all  some  fifty  or  sixty  acres. 
At  its  lower  end  there  was  formerly  a  tide-mill,  and  of  course  a  nar- 
row opening,  with  gates  where  the  tide  flowed  in.  This  narrow  open- 
ing remains,  although  the  gates  are  no  longer  used.  The  Eastern 
Railroad  crosses  the  pond  twice.  At  the  lower  or  northern  crossing 
there  is  b  bridge,  with  an  opening  fifteen  feet  wide  ;  and  at  the  upper 
or  southern  crossing  a  circular  wooden  culvert,  hve  feet  in  diameter. 
Still  farther  south,  Ocean  Avenue  crosses  the  eastern  arm  of  the 
pond,  leaving  a  space  under  the  road  about  seven  feet  wide.  Of 
course,  these  narrow  openings  interfere  very  much  with  the  free  ebb 
and  flow  of  the  tides. 

^^  That  part  of  the  pond  above  Ocean  Avenue  contains  fear 
acres  and  a  half,  and  receives  the  drainage  from  an  area  of  about  one 
hundred  acres.  Its  bottom  is  covered  with  a  layer  of  mud  and  sew- 
age from  three  to  six  feet  deep,  a  large  portion  of  which  is  exposed 
for  many  hours  each  day,  giving  forth  most  offensive  and  dangerous 
exhalations.  It  is  this  part  of  the  mill-pond  alone  of  which  serious 
complaint  is  now  made ;  but  the  same  condition  may  be  expected 
in  the  lower  portion  also,  in  time,  if  nothing  is  done  to  prevent  it. 

"  Third.  There  are  in  the  city  eight  miles  of  public  sewers,  with 
twenty-four  mouths  or  outlets.  The  majority  of  them  empty  at  a 
level  but  little  below  high- water  mark,  where,  the  water  not  being 
very  deep,  the  flats  are  soon  left  bare  by  the  falling  tide,  retaining 
for  a  long  time  the  filth  deposited  on  them.  Some  of  the  sewers 
empty  into  coves  and  docks  and  ponds,  where  there  is  no  current  to 
wash  away  their  deposits,  so  that  a  large  portion  of  the  sewage 
must  remain  where  it  is  discharged,  becoming  the  source  of  oflence. 

^''Fourth.  The  nuisance  most  complained  of  is  the  use  of  the  North 
River,  and  streams  emptying  into  it,  as  common  sewers.  While  the 
amount  of  sewage  was  small,  and  the  volume  of  the  water  in  the 
river  large  in  comparison,  there  was  no  complaint  of  pollution  ;  but 
now  that  the  former  has  largely  increased  with  the  growth  of  busi- 
ness, and  at  the  same  time  the  river,  instead  of  increasing,  has  been 
greatly  diminished  in  capacity*  bj*  deposits  on  its  sides  and  bottom, 
there  are  loud  complaints  made  by  those  living  at  a  distance,  as 
well  as  by  those  near  to  it,  of  the  sickening  stenches  which  compel 
people  at  times  to  close  their  windows. 

"  Commencing  the  examination  of  the  North  River  at  its  mouth, 
the  current  is  there  found  running  swiftly  as  the  tide  rushes  in  or 
out.  Proceeding  up  the  river,  the  channel  soon  narrows,  so  that  at 
low  tide  the  flats  on  each  side  are  very  wide  and  gradually  rising,  as 
refuse  matter  is  deposited  on  them.     The  first  bridge  over  the  stream 
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is  abont  one  mile  from  its  mouth.  There  the  river  still  farther  con- 
tracts its  channel,  and  becomes  more  crooked,  with  less  depth  of 
water.  After  passing  a  railroad  bridge  and  one  or  two  other  small 
bridges  in  abont  three-quarters  of  a  mile,  we  come  to  "Fr^-e's 
Mill  Dam,"  above  which  is  a  tide-mill  with  its  dam  and  gates.  The 
pond  thos  formed  was  formerly  deep  and  held  a  large  quantity  of 
water,  but  it  is  now  very  much  6lled  up  with  filth.  It  is  nearly  half 
a  mile  long,  and,  when  full,  averages  one  hundred  and  fifty  feet 
wide ;  but,  when  empty,  the  channel  is  only  from  fifteen  to  twenty 
feet  wide ;  leaving  exposed  a  large  area  of  filthy  flats.  The  abom- 
inable odors  caused  in  this  way  are  the  cause  of  the  greatest  com- 
plaint. From  the  head  of  this  pond  to  the  point  where  the  next  one 
formerly  was  in  Peabody,  about  one-quarter  of  a  mile,  the  stream  is 
crooked  and  from  eight  to  twent}'  feet  wide,  with  banks  but  two  or 
three  feet  above  the  water.  Here  the  spring  tides  rise  but  one  foot. 
In  PcaI)ody  there  was  formerly  a  mill-pond,  but  it  became  foul  and 
filthy  to  such  a  degree  that  it  was  filled  up,  and  a  channel  was  made 
for  the  stream  between  walls  sixteen  feet  apart.  Above  this  point 
the  stream  divides  into  two,  Procter's  and  Goldthwaite's  Brooks, 
which  have  more  descent  and  less  pollution. 

^^In  Salem,  eight  sewers,  with  an  aggregate  length  of  11,800  feet, 
empty  into  the  North  River.  In  Peabody,  fifty  houses  are  said  to 
drain  into  it,  beside  the  water-closets  from  twenty-eight  tanneries, 
etc.,  employing  eight  hundred  hands. 

"  There  are  three  glue  factories,  one  bleacher}-,  one  print-works,  and 
fourteen  morocco  shops  capable  of  tanning  and  finishing  2,736,000 
sheepskins  a  3*^ear.  The  greatest  source  of  pollution  must  be  from 
the  sixty-two  tanneries,  having  the  capacity  of  tanning  1,235,000 
hides  a  year. 

^^  These  hides  are  twice  soaked  in  salt  or  fresh  water,  in  vats  called 
^Boaking  holes,'  and  then  the  fluid  is  allowed  to  run  into  the  stream. 
This  effluent  is  so  foul  that  two  samples  were  sent  for  anal^'sls ;  one 
from  a 'soaking  hole,' where  150  hides  had  been  soaked  ten  days 
for  the  first  time ;  the  other  from  one  in  which  1 75  hides  had  re- 
ceived their  second  soaking,  lasting  five  days. 

''  It  is  estimated  that  of  sample  No.  I.  8,646,827  IT.  S.  gallons 
would  pass  into  the  river  in  a  year,  and  of  sample  No.  II.  P, 340, 6 65 
gallons,  excluding  refuse  from  sheepskin  tanneries. 

^*  Twelve  thousand  bushels  of  hen-manure  are  used  a  year  in  the 
tanneries,  and  are  allowed  to  pass  into  the  river  after  having  remained 
in  the  '  drenching  vats '  for  some  months,  and  become  very  strong. 

'^  The  area  drained  into  the  North  River  is  fourteen  square  miles 
of  comparatively  low  land. 

^'The  population  of  this  district  was,  in  1850,  12,835,  and  in 
1870,  16,630. 


i 


STATE  BOAED  OF  HEALTH. 


I  3 

ii 


^ 

g 

"J 

s 

fc 

a 

■t. 

^ 

s 

5 
7 

•s. 

f 

? 

S 

1 

S 

™™ 

108.0 
98.0 
179.2 

I 
1 
1 
s 

i^l 

245.52 
37940 
572.60 

hi 

4120 

106.00 
147.00 

j 

204.32 
273.40 
425,60 

-■^""•^ 

0.207 
0.362 
0.304 

— 

0562 

41.000 
41.600 

■fl 

-do 

a   'A    ■z, 

s  n  n 
1  1  1 

;!   cH    c^ 

^ 

Aug,    -.  1875, 
•'       -,  1875. 
"       -,  1875, 

■uqaD.'4 

^  —  11 

1876.]  PUBLIC  DOCUMENT— No.  30.  261 


South  Braintree. 

More  than  a  year  ago,  a  petition  was  sent  to  the  State  Board  of 
Health  from  fifty-six  residents  of  the  town  of  South  Braintree, 
representing  that  disease  had  been  caused  by  certain  manufac- 
turers lowering  the  waters  of  Little  Pond  in  said  town,  so  as 
\xi  lay  bare  at  seyeral  different  times  in  each  year,  generally 
in  summer,  seyeral  acres  of  the  bed  of  the  pond,  from  which 
there  arose  exhalations  injurious  to  health.  The  case  was  not 
one  in  regard  to  which  the  Board  had  any  power ;  but  they 
gave  their  opinion  that  the  statements  of  the  complainants 
were  to  some  extent  well  grounded.  The  facts  of  the  case 
are  as  follows  : — 

'^  As  is  indicated  by  the  map,  the  town  of  South  Braintree,  con- 
taining  about  2,000  inhabitants,  is  built  along  the  southerly  and 
easterly  borders  of  a  pond.  The  land  is  generally  level  in  its  vicin- 
ity, with  a  gentle  slope  towards  the  pond.  The  superficial  soil  is 
soft,  and  underlying  it  is  a  clay  stratum  of  varying  width,  situated 
from  one  foot  to  several  feet  below  the  surface.  Near  the  south- 
eastern end  of  the  pond,  the  average  depth  below  the  surface  is  one 
and  a  half  feet.  This  is  the  portion  near  which  nearly  all  the  dis- 
ease had  its  origin.  The  pond  covers  an  area  of  about  fifty  acres ;  it 
IB  fed  by  the  descent  of  the  land  and  by  one  small  stream  only, 
which  runs  into  it  from  the  north.  Here  the  land  is  swampy,  cov- 
ering a  large  number  of  acres.  At  low  water,  there  are  at  least  two 
•mall  islands  visible  at  the  lower  end  of  the  pond,  near  the  houses ; 
and,  at  the  same  time,  the  borders  near  by,  which  are  covered  with 
water  in  the  late  winter,  spring,  and  early  autumn,  are  exposed  to  a 
very  considerable  width.  At  the  angle  of  separation  of  the  north- 
erly and  easterly  banks,  at  this  time,  is  situated  a  pool  of  water,  at 
least  an  acre  in  extent,  which  is  stagnant  and  filled  with  growing, 
rank  vegetation.  More  than  thirty  years  ago,  a  canal  was  built  by 
owners  of  certain  mill-property  on  the  Monatoquot  Biver,  connect- 
ing the  pond  with  the  river ;  the  object  being  to  supplement  the 
water-supply  in  times  of  drouth,  and  in  midsummer.  Two  weeks 
are  required  to  allow  as  much  water  as  will,  to  flow  out  of  the  pond. 
This  year  (1875)  the  water  was  lowered  five  feet. 

^^  Thirty  years  ago,  there  was  scarcely  a  case  of  typhoid  fever 
known  in  the  town ;  whereas  it  was  not  an  uncommon  disease  in  the 
neighboring  town  of  Randolph.  In  the  last  ten  years,  there  have 
been  here  many  cases  of  typhoid  fever ;  every  year  a  greater  or  less 
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namber,  in  times  of  drouth.    Till  then,  on  the  northerly  border,  the 
town  was  bat  little  built  up. 

'^  The  cellars  of  the  houses  of  the  greater  portion  of  the  town  are 
apt  to  be  damp ;  though  a  complaint  of  flooding  of  the  same,  has 
not  been  made.  The  water-supply  is  by  means  of  wells  for  the  in- 
dividual houses,  and  the  privies  are  in  most  cases  detached  from  the 
houses,  and  not  very  near  the  wells ;  no  case  was  found  where  the 
drain  from  the  kitchen-sink  was  near  the  well.  No  unusual  taste,  as 
of  sewage,  has  been  noticed  in  the  water  of  the  wells  connected  with 
the  houses  where  the  diseases  were  most  prevalent.  The  house  where 
five  fatal  cases  of  cerebro-spinal  meningitis  occurred,  was  inhabited 
by  three  families,  all  rather  filthy  about  the  house.  The  people  in 
the  diseased  locality  kept  their  windows  towards  the  pond  open. 
Every  evening  in  the  autumn,  from  the  middle  of  July  to  October, 
near  the  southern  and  eastern  sides  of  the  pond,  the  air  was  strong, 
with  a  peculiar  bog-smell.  In  September,  this  year,  it  had  been  in 
that  state,  and  was  getting  worse  when  the  cases  of  typhoid  came 
on.  All  appeared  within  a  fortnight  of  each  other,  and  in  Sep- 
tember. 

'^  The  memory  of  the  reporter  alone  is  depended  on  for  these 
cases,  and  it  was  not  accurately  determined,  whether  or  not  defect- 
ive water,  etc.,  might  have  been  at  fault. 

^^  The  accompanying  map  illustrates  the  main  points  in  the 
matter.    The  figures  are  explained  in  the  following  table : — 

"  1.  Two  oases  of  typhoid  fever  this  year, — one  fatal. 

2.  Three  years  ago,  three  cases  of  typhoid  fever, — two  fatal. 

3.  One  case  of  typhoid  fever  this  year, — with  recovery. 
4  Two  fatal  cases  of  pneumonia  last  year. 

5.  Five  fatal  cases  of  cerebro-spinal  meningitis,  two  years  ago. 

6  No  tenants  in  summer  months. 

7.  Two  oases  of  typhoid  fever,  with  recovery,  this  year. 

8.  One  fatal  case  of  typhoid,  year  before  last. 
9  Two  fatal  cases  of  typhoid  this  year. 

10.  Church  twenty  feet  above  level  of  water. 

11.  Islands  at  low  water. 

12.  Stagnant  and  filthy  at  low  water. 

13.  School-house.'' 

Wincliesier. 

The  following  account  of  the  successful  use  of  a  gathering- 
ground  as  a  source  of  water-supply,  is  given  as  furnishing 
information  which  may  be  of  service  to  other  towns. 

Winchester  (containing  a  population  of  3,099)  lies  in  the 
valley  of  the  Mystic  waters,  the  upper  end  of  Mystic  Pond 
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being  within  the  southern  portion  of  the  town.  It  is  partly 
in  the  valley-bottom,  but  mainly  on  the  slopes  of  the  border- 
ing hills. 

In  1872-3,  there  was  appointed  a  committee  to  investigate 
and  report  upon  the  best  means  of  securing  a  public  water- 
supply.  The  necessities  of  the  case  seemed  to  restrict  this 
committee  to  sources  from  which  water  must  be  raised  by 
pumping,  with  all  its  attendant  expenses,  till  it  was  suggested 
that  on  the  top  of  the  hills  on  the  eastern  side  of  the  town 
there  was  a  valley,  in  the  neighborhood  of  which  there  were 
no  buildings,  and  which  might  prove  to  collect  from  a  rain- 
shed  of  sufficient  area  to  supply  the  town  by  gravity  flow. 
Examination  was  made  and  resulted  in  the  selection  of  this 
locality  for  a  storage-reservoir.  The  valley  was  drained  by  a 
small  brook,  never  known  to  be  dry  more  than  two  or  three 
times  in  the  last  twenty-five  years.*  At  its  outlet  the  valley 
narrowed,  so  that  only  a  comparatively  short  dam  was 
needed.  The  engineers'  levels  showed  that  but  forty  dwell- 
ings in  the  town  were  above  the  head  of  the  proposed  reser- 
voir. The  depth  of  vegetable  mould  nowhere  exceeded 
eighteen  inches.  This,  with  all  shrubs  and  trees,  was  removed 
over  an  area  of  sixty  acres,  which  was  underlaid  by  hard-pan 
and  ledge.  The  dam  has  a  length  of  675  feet ;  its  greatest 
width  is  130  feet ;  its  width  on  the  top  is  13  feet ;  the  greatest 
height  is  30^  feet. 

The  area  of  the  reservoir  is  sixty  acres ;  its  length,  4,400 
feet;  greatest  width,  1,450  feet;  greatest  depth,  23  feet. 
Since  its  construction  the  depth  of  water  at  the  inlet-pipe 
(from  reservoir  to  gate-house)  has  never  been  less  than  15.87 
feet.  The  total  capacity  of  the  reservoir  is  259,000,000  gal- 
lons ;  which  is  capable  of  supplying  daily  at  least  800,000 
gallons,  although  the  town  does  not  now  use  one-quarter  of 
that  amount.  The  flow  from  reservoir  to  gate-house  is  so 
arranged  that  it  can  be  taken  at  any  point  from  the  bottom  to 
the  surface  of  the  water.  During  the  first  forty-eight  days 
after  water  began  to  be  stored  (December  5,  1873  to  January 

*  It  was  wholly  on  the  known  '^  rainfall  to  the  acre "  in  Massachusetts, 
that  the  advocates  of  this  plan  based  their  confidence  as  to  quantity,  while 
as  to  quality  they  trusted  to  the  fact  that  no  source  of  pollution  existed  on 
the  gathering-ground,  or  rain-shed. 
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22,  1874),  79,000,000  gallons  were  collected,  and  during  the 
next  thirty-six  days,  53,000,000  gallons  more  were  allowed 
to  run  to  waste.  The  water-shed  has  an  area  of  425  acres. 
In  quality  this  water  will  compare  favorably  with  any  in  the 
Commonwealth.  Its  quantity  can  be  doubled  by  uniting  with 
it  another  similar  gathering-ground  in  the  immediate  neigh- 
borhood.  The  entire  cost,  including  thirteen*  miles  of  main 
pipe,  has  been  $161,377,  and  this,  be  it  remembered,  is  a 
gravity  supply. 

WorceiteT. 

"  Our  water-supply  is  from  a  reservoir  fed  by  Lynde  Brook.  It  is 
generally  considered  that  the  health  of  the  community  has  been  im- 
proved since  its  introduction,  although  there  are  no  available  statis- 
tics to  prove  the  fact. 

^^  The  sewered  area  includes  the  best  part  of  the  city ;  and,  so  far  as 
it  goes,  our  sewerage  is  satisfactory.  The  sewage  is  discharged  into 
Mill  Brook,  which,  for  a  long  distance,  has  been  converted  into  the 
main  sewer.  High  water  causes  a  backing-np  at  the  outlet,  and  this 
locality  is  often  very  offensive.  The  spot  is  sparsely  inhabited,  and 
I  know  of  no  bad  results  to  health  traceable  to  this  cause. 

^'  In  portions  of  the  city  where  there  are  no  sewers,  arrangements 
for  the  disposal  of  filth  are  in  part  very  primitive, — such  as  privies 
without  excavation  and  surface  disposal  of  sink-drainage.  In  other 
parts  there  are  good  cesspools.  Some  of  the  first-named  localities 
are  often  and  strongly  offensive,  and  wells  are,  in  some  cases, 
exposed. 

''  In  one  house,  I  have  this  season  attended  both  parents  and  one 
child  with  typhoid  fever.  Their  well  is  twenty  feet  deep  and  thirty 
feet  from  the  cesspool, — a  shallow,  unlined  excavation.  It  is  also 
twenty-five  feet  from  the  barn-cellar,  where  a  sink-drain  fVom  the 
house  discharges  upon  a  small  pile  of  manure.  In  another  part  of 
the  city  the  filth  ft'om  a  long  row  of  houses  is  thrown  into  a  small 
branch  of  Mill  Brook,  turned  for  manufacturing  purposes  from  the 
main  channel,  and  rejoining  it  lower  down.  This  region  is  perhaps 
the  most  sickly  of  the  city,  although  there  are  other  reasons  also 
therefor. 

''  The  outlet  of  our  sewers  is,  properly  speaking,  that  point  where 
the  main  becomes  an  open  stream,  which  it  does  in  the  city  itselfl 
For  three-quarters  of  a  mile  it  is  open,  has  never  been  complained 
of  so  far  as  my  knowledge  goes,  and  is  not  supppsed  to  have 

*  There  are  now  fifteen  miles,  but  the  additional  expense  I  do  not  know. 
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bad  any  noticeable  deleterious  effect  upon  health.  This  sewer  is 
eighteen  feet  wide  and  four  to  ten  feet  deep^  straight  in  course,  with 
a  fall  of  one  foot  in  one  thousand.  Its  walls  are  built  of  stone,  with 
a  cnrred,  paved  bottom.  It  drains  over  sixteen  miles  of  sewers.  It 
is  merely  a  new  straight  channel  for  Mill  Brook.  The  old  channel 
has  not  been  entirely  disused ;  a  part  of  the  water  is  still  allowed  to 
pass  a  break  in  the  sewer-wall,  and  to  follow  its  old  winding  course 
through  a  district  called  the  ^Island,'  thickly  covered  with  tene- 
ment houses.  This  old  channel  still  receives  a  large  amount  of 
sewage  from  privies  placed  over  it,  sink-drains,  etc.,  and  further- 
more is  the  outlet  for  fourteen  miles  of  sewers.  Under  these  cir- 
camstances,  the  city  is  unable  to  shut  off  this  stream  without  im- 
mediate very  large  expenditure  in  extending  the  system  of  sewers. 

"As  to  what  has  actually  been  the  effect  of  the  present  state  of 
affairs  upon  the  public  health,  there  is  no  testimony  of  value." 

The  following  extracts  are  from  the  printed  report  of  C.  H. 
M.  Blake,  C.  E.,  City  Engineer,  Worcester,  Oct.  25, 1875 : — 

"  About  thirt}'  acres  of  the  Island  district  are  extremely  low,  and 
not  more  than  three  and  a  half  feet  above  ordinary  water  level  of 
the  Blackstono  Biver  at  the  outlet  of  the  Mill  Brook  sewer.  To 
drain  this  territory  by  gravity  at  that  point,  under  existing  circum- 
stances, is  impracticable ;  cellars  that  aie  now  flooded  during  high 
water  would  not  be  relieved. 

"  The  following  schemes  for  accomplishing  the  object  desired  are 
submitted  for  consideration  :  First,  by  the  passage  of  a  grade-law, 
regulating  the  grades  at  which  cellars  and  streets  shall  be  built 
to  insure  perfect  drainage.  The  expense  of  grading  and  raising 
buildings  already  constructed  would  be  excessive,  in  comparison  with 
other  schemes. 

^^The  second  scheme  contemplates  the  purchase  of  a  portion  of 
the  water-rights  of  the  Washburn  &  Moen  Manufacturing  Company, 
at  Quinsigamond  Village,  and  taking  down  about  five  feet  of  their 
dam  at  that  point.  This  would  insure  proper  drainage  of  the 
district,  bat  is  open  to  serious  objections.  The  outlet  of  Mill  Brook 
sower  is  at  presept  into  a  mill-pond ;  during  low  stages  of  water  a 
portion  of  the  bed  of  the  stream  is  uncovered  and  exposed  to  the 
action  of  the  air,  the  sewage-matter  deposited  undergoes  a  chemical 
change,  which  is  offensive,  and,  in  the  future,  as  the  population  of 
the  city  increases,  will  become  more  so.  To  prevent  the  nuisance,  it 
would  be  necessary  to  wall  the  channel  of  the  river  so  as  to  contract 
the  flow  during  dry  weather,  and  prevent  this  deposit  from  taking 
place. 

S4 
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^^  The  cost  of  this,  added  to  the  cost  of  water-rights  to  be  acquired, 
would  exceed  the  expense  of  the  third  scheme ;  which  is,  to  carry  a 
sewer  to  a  point  below  the  dam  at  Quinsigamond  Village  for  an 
outlet.  A  sewer  of  the  requisite  capacity  to  carry  the  storm  water 
of  the  Piedmont  and  Island  districts  would  be  of  sufficient  size  to 
take  the  ordinary  flow  of  Mill  Brook  sewer,  in  addition  to  the  dr)* 
weather  flow  of  the  above  districts.  By  an  arrangement  of  gates, 
the  dry  weather  flow  of  Mill  Brook  could,  if  desired  at  any  time  in 
the  future,  be  diverted  and  carried  below  the  dam,  the  waters  during 
the  wet  season  being  discharged  directly  into  the  river,  as  at  present. 

'^  Another  advantage  of  the  third  scheme  is,  that  in  case  any  of 
the  numerous  chemical  processes  on  trial  in  Europe  for  the  puri6ca- 
tion  of  sewage  should  prove  practicable,  or  if  irrigation  or  filtration 
should  be  resorted  to  as  a  means  of  purifying  the  effluent  water,  the 
sewage,  during  a  large  portion  of  the  time,  could  all  be  concentrated 
at  one  point  by  gravit}',  where  it  could  be  dealt  with  at  the  greatest 
advantage.  During  freshets,  no  evil  effect  would  ensue  from  the 
discharge  of  the  Mill  Brook  sewer  directly  into  the  river." 

At  and  below  Northbridge,  which  is  about  fifteen  miles 
below  Worcester,  neither  the  people  living  aloug  the  Black- 
stone  River,  nor  the  manufacturers,  so  far  as  could  be  learned, 
are  annoyed  by  the  condition  of  the  water. 

Analysis  of  Various  Waters. 

Most  of  the  chemical  examinations  given  in  this  paper 
were  made  under  the  direction  of  Professor  Nichols,  in  the 
laboratory  of  the  Massachusetts  Institute  of  Technology. 
The  methods  of  analysis  employed  have  been  already  stated 
on  page  174. 

In  interpreting  the  results  of  the  examination  of  a  well* 
water,  the  most  complete  satisfaction  would  be  gained  by  a 
comparison  of  the  water  of  the  well  with  what  might  be 
called  the  normal  well-water  of  the  particular  region.  Indi- 
cations which  would  be  proofs  of  contamination  in  one  locality 
would  awaken  no  suspicions  in  another. 

For  example,  the  natural  waters  in  most  places  in  this 
State  are  almost  free  from  compounds  of  chlorine^  which 
occurs  in  small  amount  in  all  waters,  most  often  as  chloride 
of  sodium  or  common  salt.  Therefore,  if  any  amount,  at 
all  considerable,  of  salt  is  found  in  a  well-water  not  near  the 
sea,  it  has  come  in  some  way  or  other  from  human  sources, 
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and  awakens  suspicions  of  drainage.  It  may  come  from  salt 
actually  thrown  into  the  pump  in  winter  to  thaw  ice  which 
has  formed 9  or  salt  may  have  been  applied  on  the  surface  of 
the  ground  to  kill  weeds. .  In  each  case  its  presence  is 
accounted  for  naturally.  More  than  one  part  of  chlorine  in 
100,000  (0.6  grain  per  gallon)  should  awaken  suspicion.* 

The  presence  of  am^nonia  or  of  nitrogenous  organic 
matter,  which  is  indicated  by  the  ^  albuminoid  ammonia^**  in 
a  well-water  to  the  amount  in  either  case  of  0.01  part  in 
100,000  (0.006  grain  to  the  gallon),  would  point  to  the  fact 
that  the  well  was  polluted  by  drainage,  and  even  half  that 
amount  might  awaken  suspicion. 

In  the  case  of  well-waters,  little  can  be  learned  from  what 
IB  called  **  organic  and  volatile  matter  " ;  more  than  three  parts 
in  100,000  would  certainly  be  ground  for  suspicion. 

The  presence  of  nitrates  is  generally  proof  that  some  drain- 
age matters,  or  rather  the  products  of  their  oxidation,  reach 
the  well.  If  the  nitrates  are  accompanied  by  nitrogenous 
oiganie  matter  (as  shown  by  the  ** albuminoid  ammonia*'), 
there  is  evidence  that  the  well  receives  ^*e«A  drainage. 

Water  from  streams  or  ponds  must  be  very  differently 
judged,  and  unless  distinctly  bad,  cannot  be  passed  upon  by 
chemical  analysis  alone.  Their  borders  and  immediate  water- 
sheds must  be  carefully  inspected.  If  they  flow  through  or 
drain  peaty  soils,  or  contain  ^vegetable  extractive  matter ,'' 
they  will  show  under  analysis  more  ammonia  than  belongs  to 
a  safe  well-water,  without  falling  under  suspicion  of  contami- 
nation by  drainage.  On  the  other  hand,  there  is  normally 
very  little  chlorine  in  the  water  of  streams  and  ponds,  and,  if 
we  find  the  proportion  of  this  approaching  the  limit  named  as 
safe  in  well-water  (1.00  part  in  100,000),  we  may  be  confident 
that  it  arises  from  sewage  of  some  kind. 

The  fact  that  a  water  is  clear  and  palatable  is  no  proof 
whatever  of  its  purity,  these  conditions  being  markedly 
present  in  some  well-waters  shockingly  polluted  with  sew- 
age,  as    shown    both   by  ocular   inspection    and   chemical 

*  The  normal  preaenoe  of  considerable  quantities  of  salt  in  the  water  of 
weUa  near  the  sea,  is,  of  course,  not  to  be  overlooked.  In  a  well  examined 
at  South  Scituate,  the  chlorine,  thought  to  be  due  chiefly  to  the  immediate 
Yicinity  of  the  sea,  amounted  to  nineteen  parts  per  100,000. 
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analysis ;  and  further,  a  water  may  be  found  by  the  chemist 
to  be  fouled  by  sewage,  and  yet  neither  he  nor  the  micro- 
scopist  be  able  to  say  whether  it  carries  the  specific  poison  of 
certain  diseases ;  for  example,  typhoid  fever  and  cholera. 

Well-Watees. 

The  following  table  contains  the  results  of  the  chemical 
examination  of  well-waters  received  from  various  con^ 
spondents  of  the  State  Board  of  Health ;  others  were  exam- 
ined, but,  as  they  present  no  points  of  interest,  they  have 
been  omitted. 
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The  following  facts,  with  reference  to  the  well-waters  men- 
tioned in  the  preceding  tables,  have  been  gathered  from  the 
letters  of  the  various  correspondents,  and  from  Professor 
Nichols'  reports : — 

No.  1.  From  Bekhertown.  ^*  There  have  been  more  cases  of 
typhoid  f^ver  and  diphtheria  in  the  hoose  where  this  well  is,  than  in 
any  ten,  and  I  think  twenty,  honses  I  know  of.  I  can  see  no  reason 
for  this,  unless  it  is  the  water,  and  have  reason  to  think  this  may 
be  the  cause. 

'*  I  should  say  the  well  probably  receives  indirect  drainage,  bat 
cannot  find  in  the  results  of  examination  anything  to  acconnt  for  the 
sickness  described." 

No.  2.  From  Chicopee.  "  From  a  well  in  a  house,  where  seyeral 
cases  of  typhoid  fever  occurred  this  summer,  and  several  cases  a 
year  ago,  in  the  same  house ;  a  filthy  yard,  with  bad  drainage,  we 
were  satisfied  was  the  principal  cause,  and  believed  the  well  was 
more  or  less  contaminated.    The  yard  has  recently  been  drained." 

No.  3.  From  Clinton.  ^'  I  have  several  cases  of  lead-disease  in 
families  in  the  vicinity  of  the  well." 

Nos.  4  and  5;  From  Lowell.  The  drainage  and  sewerage  of 
Lowell  are  as  yet  incomplete,  and,  in  parts,  very  defective ;  and 
<'  filth  diseases  "  are  reported  from  the  correspondent  of  the  Board 
as  being  frequent  in  such  localities. 

^'  The  water  is  from  a  well  which  is  boarded  over.  Spittoons 
have  been  cleaned  on  the  boards,  and  sink-water  has  been  poured  on 
the  surface  of  the  ground,  about  two  or  three  feet  from  the  well. 
The  water  is  said  to  be  hard,  and  all  who  have  used  it  think  it  has 
a  disagreeable  taste. 

^'  The  first  specimen.  No.  4,  of  the  water  was  taken  when  the  con- 
dition of  things  was  as  Just  described.  The  second  specimen,  No. 
5,  was  taken  three  weeks  after  the  direct  accession  of  fluid  refhse 
had  been  stopped. 

''  The  water,  although  clear  to  the  eye,  was  offensive  to  smell  and 
taste,  and  utterly  unfit  for  domestic  use.  The  second  specimen 
was,  in  essential  particulars,  scarcely  better  than  the  first." 

No.  6.    From  Maiden.    This  would  be  pronounced  a  bad  water. 

No.  7.  From  Milford.  "  My  attention  was  called  to  the  con- 
dition of  the  water,  while  attending  a  case  of  sickness 

The  well  is  located  within  the  village,  in  low  ground ;  is  partly  cov- 
ered by  a  grocery  store  and  partly  under  the  street ;  has  three  lead- 
pipes  entering  it  to  supply  families,  •  .  .  but  is  not  supposed  to 
be  contaminated.    The  well  has  been  used  for  the  past  seven  years. 
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''This  water  is  chiefly  remarkable  on  account  of  the  very  large 
amoQDt  of  ammonia.    The  water  is  not  fit  for  domestic  use." 

Nos.  8  and  9.  From  Taunton.  The  subsoil  water  of  the  denser 
portion  of  Taunton  is  probably  considerably  polluted,  as  the  city  is 
situated  on  flat  ground,  and  has  no  complete  system  of  sewerage. 
This  was  shown  by  an  examination  of  water  A'om  a  number  of  wells 
made  by  Professor  Nichols  for  the  city  of  Taunton,  and  by  the  ex- 
amination of  the  two  samples,  Nos.  8  and  9,  reported  in  the  table. 
Neither  of  these  waters  is  desirable  for  domestic  use,  and  No.  9  is 
positively  bad. 

The  New  Water-Supply  op  Springfield. 
The  new  water-supply  of  Springfield  is  derived  from  a 
reservoir  in  the  town  of  Ludlow,  known  as  the  Cherry  Valley 
or  the  Ludlow  Reservoir.  A  specimen  of  water  taken  from 
the  reservoir,  near  the  outlet,  was  sent  for  chemical  examina- 
tion, and  the  results  are  incorporated  in  the  table  which  fol- 
lows. The  chief  peculiarity  was  the  presence  of  a  large 
amount  of  vegetable  matter.  The  water  was  filled  with  part- 
icles of  a  green  substance,  which  proved  on  examination  to 
be  a  species  of  vegetable,  an  alga  belonging  to  the  Nostoc 
family.  The  water,  in  the  condition  of  the  specimen  sent, 
would  seem  undesirable  for  domestic  use.  Subsequently, 
Prof.  Nichols  visited  the  reservoir  in  company  with  the  engi- 
neer, Mr.  Phinehas  Ball,  of  Worcester,  and  specimens  of 
water  taken  under  direction  of  Mr.  Ball  from  different  local- 
ities were  examined.  The  results  are  recorded  in  the  follow- 
ing table.  Prof.  Nichols'  remarks  on  the  condition  of  the 
reservoir  were  as  follows  : — 

^^  The  Ludlow  Reservoir,  ft-om  which  the  city  of  Springfield  pro- 
poses to  take  its  supply  of  water  for  domestic  use,  is  formed  by 
damming  up  several  brooks,  tributaries  of  the  Chicopee  River.  The 
details  of  the  location  and  construction  of  the  reservoir,  are  given 
very  fully  in  the  report  of  the  board  of  water  commissioners  of 
the  city  of  Springfield,  1875.  The  reservoir  covers  an  area  of  about 
450  acres.  Much  of  the  land  on  which  it  is  built  was  under  a  good 
state  of  cultivation,  as  pasturage,  grass  and  tillage  land.  On  the 
sootbem  and  south-eastern  sides  are  large  areas  of  gravelly  and 
sandy  soil,  and  some  280  acres  were  covered  with  wood  in  various 
stages  of  growth.  A  portion  of  the  timber-land  was  on  a  swampy 
bottom.  The  shores  of  the  reservoir  are  of  an  unobjectionable  char- 
acter.   In  preparing  the  reservoir  for  flooding,  the  timber  and  brush 


272  STATE  BOARD  OF  HEALTH.  [Jan. 

were  cut  down  and  the  groilnd  burned  over,  the  stumps  which  were 
left  standing  being  thoroughly  charred.  A  portion  of  the  swampy 
area  was  covered  with  sand  and  gravel.  The  reservoir  is  now  (Sep- 
tember 7)  mainly  completed,  but  not  3'et  full ;  It  will  fill  during  the 
coming  winter.  The  water  was  collected  to  the  present  height  In  the 
spring,  and  the  amount  used  and  that  lost  by  evaporation  have  been 
equal  to  the  supply.  Hence,  there  are  about  100  acres  of  the  muddy 
or  swampy  bottom  now  covered  with  only  a  few  feet  of  water,  where, 
after  the  reservoir  is  full,  there  will  be  from  12  to  16  feet  of  water; 
there  will  then  be  only  a  few  acres  (perhaps  25)  of  shallow  water, 
and  that  will  be  at  the  upper  end,  where  the  bottom  is  good.  The 
water  is  now  used  for  watering  streets,  and  for  watering  cattle,  etc., 
in  Springfield.  It  is  also  supplied  to  a  limited  part  of  the  city  for 
domestic  purposes.  The  water  had  a  marked,  peculiar  taste  and 
odor  of  green  corn,  which  seemed  to  be  closely  connected  with,  if 
not  caused  by,  the  vegetable  growth  which  was  observed.  The 
chemical  examination  of  the  water  showed  the  presence  of  a  large 
amount  of  nitrogenous  ol'ganic  matter,  a  considerable  portion  of 
which  is  to  be  ascribed  to  the  decaying  of  vegetable  matter.  I 
think,  however,  this  is  a  temporary  condition  of  things  which  will 
very  sensibly  improve  as  time  passes.  With  reference  to  the  living 
vegetable  matter  already  alluded  to,  it  is  to  be  said  that  there  will 
probably  never  again  be  so  favorable  an  opportunity  for  the  growth 
of  low  orders  of  animals  and  plants  as  was  presented  this  summer 
in  the  large  amount  of  shallow  water  exposed  to  the  sun's  raj's.  •  . 
It  will  further  appear  from  the  table,  that  the  water  dissolves  a 
considerable  amount  of  mineral  matter  from  the  cement-lined  service- 
pipes.  This  is,  however,  no  serious  matter,  and  probably  the  pro- 
portion so  dissolved  will  be  less  after  the  pipes  have  been  longer 
in  use." 

« 

The  results  of  the  oxamination  of  specimens  of  water,  col- 
lected in  December,  1875,  and  January,  1876,  are  published 
iu  the  second  report  of  the  water  commissioners,  and  are 
introduced  into  the  accompanying  table. 

The  reservoir  is  now  nearly  full,  and  it  will  bo  seen  that 
a  great  improvement  has  taken  place.  The  water  is  now 
nearly  free  from  suspended  matter,  and  without  any  disagree- 
able odor  or  taste. 
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The  Pittsfield  Ice-Supply. 

Nearly  all  the  ice  used  here  is  cut  on  ^  Silver  Late,"  which 
is  about  twenty  acres  in  extent,  and  situated  to  the  eastward 
of  the  more  thickly-settled  portion  of  the  town.  Its  outlet 
into  the  Housatouic  Biver  ordinarily  discharges  but  little 
water,  and  the  flow  is  sometimes  even  toward  the  lake,  which 
is  fed  by  springs  and  a  small  brook,  which  takes  its  rise  in 
Frog  Pond,  about  half  a  mile  to  the  north.  The  sources  of 
pollution  on  the  brook  are  several  dwellings  and  two  factories, 
— the  one  discharging  a  small  amount  of  refuse  dyestuff  from 
silk-works,  the  other  emptying  the  overflow  of  a  cesspool  for 
watei'-closets,  used  by  one  hundred  and  fifty  employes.  Ac- 
cording to  Dr.  Adams,  health  oflicer  of  Pittsfield,  the  water 
is  sometimes  quite  foul  in  appearance,  but  oftener  compara- 
tively clear.  Looking  upon  this  source  of  pollution  with 
some  suspicion,  he  sent  specimens  of  water  for  analysis. 
Prof.  Nichols  afterwards  visited  the  locality,  at  the  request  of 
the  Secretary  of  the  Board,  and  obtained  several  more.  From 
the  results  of  analysis,  it  will  be  seen  that  the  ice  is  consider- 
ably purer  than  the  water  of  the  pood,  thereby  showing  that 
the  process  of  freezing  does  tend,  to  a  considerable  degree, 
to  purification.  Chemical  examination  alone  does  not  indicate 
that  the  ice  is  unfit  for  domestic  use,  nor  does  it  ordinarily 
detect  a  very  slight  degree  of  pollution,  which  may  be  offen- 
sive to  our  sense,  from  the  fact  that  we  previously  knew  of 
its  presence. 

Considering  the  great  dilution  of  filth  which  may  often  take 
place  without  securing  immunity  from  disease  consequent 
upon  taking  such  filth  into  the  system,  there  can  be  no  ques- 
tion as  to  the  propriety  of  putting  a  stop  to  this  contamina- 
tion at  once,  especially  in  view  of  the  fact  that  it  is  likely  to 
increase  rather  than  diminish. 

The  large  amount  of  inorganic  matter  is  thought,  by  Prof. 
Nichols,  to  be  duo  to  mineral  salts  dissolved  in  the  waters  of 
the  springs,  which  indeed  have  been  found  hard  and  unfit  for 
use  in  boilers. 

There  are  a  few  dwellings,  and  a  shoe-factory,  on  tho 
borders  of  the  lake  itself. 
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III. -THE  DISPOSAL  OF  SEWAGE. 


By  C.  F.  F0L8OK,  M.  D. 


Introduction. 

After  the  loss  of  the  water-closet  in  the  destruction  of 
Pompeii,  the  disuse  of  the  bath  upon  the  overthrow  of  the 
Latin  civilization,  and  the  entire  oblivion  of  the  lessons  taught 
by  the  sewers  of  Rome,  Jerusalem,  Pompeii  and  Nineveh, 
human  filth  was  allowed  to  accumulate  around  the  towns  and 
cities  of  Europe  until  the  inhabitants,  in  seasons  of  unusually 
bad  climatic  influence,  were  decimated  by  the  black  death  *  and 
the  plague.  They  were  taught  their  first  lessons  in  sanitary 
science  by  their  Mohammedan  enemies,  and  more  attention  to 
cleanliness  made  the  two  dreaded  diseases  almost  unknown. 

In  modern  times  it  has  been  easj^  enough  to  think  that  in 
the  darkness  of  the  Middle  Ages  people  poisoned  themselves 
with  their  own  filth,  and  therefore  suffered  terribly  from  the 
ravages  of  preventable  disease ;  but  all  communities  have 
been  slow  to  believe  that  the  more  familiar  diseases,  like 
scarlet  fever  and  typhoid  fever,  which  they  had  been  in  the 
habit  of  considering  more  or  less  inevitable,  were  perhaps  not 
equally  preventable  with  cholera  and  typhus,  but  still  pre- 
ventable to  a  very  great  degree ;  and  it  was  with  surprise  that 
people  not  educated  in  medicine  heard,  during  the  past  year, 
that  one  of  the  first  authorities  now  living  had  described  a 
large  class  of  maladies  as  ^^  filth-diseases.''  f 

It  has  been  diflicult  to  explain  why  an  intelligent  apprecia- 
tion of  disease,  and  a  reasonable  knowledge  of  the  ordinary 
means  of  its  prevention,  have  been  so  slow  in  forcing  them- 

*  Hecker  [Epidemics  of  the  Middle  Ages]  estimates  that  in  the  first  epi- 
demic of  the  fourteeuth  century  this  disease  swept  away  one-foarth  of  the 
total  population  of  Europe ;  other  writers  place  the  i^rtality  at  a  stUl 
higher  figure. 

t  Second  Report  of  the  Medical  Officer  of  the  Privy  Council,  new  series. 
London,  m75 ;  reprinted  by  permission  of  the  author,  Boston,  1876. 
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aelves  upon  the  attention  of  all  communities.  Nearly  three- 
quarters  of  a  century  passed  in  England,  after  the  discovery 
of  the  means  of  preventing  the  scurvy,  before  they  were 
sufficiently  appreciated  to  be  used  in  the  royal  navy ;  and 
only  a  year  ago  it  was  preached  from  one  of  their  pulpits  that 
the  severe  epidemic  of  scarlet  fever  in  London  was  a  visita- 
tion from  God  for  the  sins  of  the  wicked  metropolis.  The 
small-pox  epidemic  of  1872  found  most  of  our  cities  in 
America  entirely  unprepared  to  meet  it;  and  it  was  only 
with  great  difficulty,  and  against  much  opposition,  that  proper 
steps  were  taken  to  control  the  disease. 

For  the  past  third  of  a  century,  however,  more  persistent 
efforts  than  ever  before  have  been  made  to  improve  the  health 
of  the  people;  the  social  economist  has  outdone  the  novelist 
in.  his  computations  of  the  suffering  and  misery,  the  waste 
and  loss  to  society,  arising  from  this  cause,  that  might  be 
avoided;*  and  the  statistician,  with  his  estimate  of  twenty 
to  twenty-eight  cases  of  illness  for  every  death,  has  added 
his  warning.  Much  has  already  been  done ;  human  life  has 
been  prolonged ;  diseases  that  formerly  were  common  have 
disappeared,  while  others  have  materially  diminished,  all  from 
a  better  attention  to  cleanliness. 

Complicated  as  has  been  the  sanitary  legislation  of  different 
countries,  it  resolves  itself  chiefly  into  the  broad  principle  of 
attempting  to  provide  clean  air,  clean  water,  clean  food,  clean 
soil,  clean  houses.  It  is  not.  to  be  understood,  however,  that 
any  general  attention  to  cleanliness,  in  the  ordinary  accepta- 
tion of  the  word,  will  secure  entire  immunity  from  the  pre- 
ventable diseases.  The  special  kinds  of  cleanliness  necessary 
to  avoid  the  different  fevers,  for  instance,  are  quite  different 
one  from  another,  and  cannot  be  fully  practised  without  an 
intimate  knowledge  of  the  way  in  which  each  disease  is  prop- 
agated. 

Twenty-five  years  ago,  preventive  medicine  consisted  in 
trying  by  quarantine  to  keep  out  disease :  now  it  consists 
chiefly  in  removing  the  conditions  favorable  to  its  existence 
and  spread.  The  Act  appointing  the  Central  Board  of  Health 
in  London  recognized  this  fact,  and  stated  that  "the  measures 

*  See  Dr.  Richardson's  lecture,  ''A  Model  City  of  Health/'  delivered  be- 
fore the  British  Social  Science  Association,  in  Bristol,  October,  1875. 
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of  extreme  precaution  for  preventing  the  introduction  of  the 
cholera  by  a  vigorous  quarantine,  have  hitherto  been  found 
inefficient."  Pettenkofer  puts  the  matter  still  more  forcibly. 
He  compares  the  outbreak  of  cholera  to  explosions  from  gun- 
powder. The  sparks  which  set  fire  to  the  powder  are  the 
"germs"  of  the  disease,  which  we  cannot  keep  out  by  the 
most  rigid  quarantine ;  the  powder  is  the  combination  of  local 
circumstances  in  a  town  or  city,  without  which  the  disease  can- 
not get  a  foothold.  He  says  that  we  **act  more  wisely  in 
searching  out  and  removing  the  powder  itself,  than  in  running 
after  and  trying  to  extinguish  each  individual  spark  before 
one  of  them  drops  on  a  powder-heap,  and  causes  an  explosion 
which  blows  us  into  the  air  with  our  extinguishers  in  our 
hands." 

The  general  intelligence  of  any  community  may  be  safely 
inferred  from  the  attention  which  they  pay  to  removing  all 
filth — one  link,  at  least,  in  the  chain  of  disease  which  we  can 
control — completely  away,  beyond  the  possibility  of  doing 
harm. 

The  Effect  of  Filth  on  Health. 

Dr.  William  Stokes,  one  of  the  first  authorities  in  sanitary 
science,  says :  "Sewers,  streams,  rivers  and  damp  locjilities, 
collections  of  refuse, — not  alone  of  putrefying  animal  and 
vegetable  matters,  but  of  materials  in  no  way  ofiensive, — 
have  been  in  turn  accused  as  having  been  manufactories  of 
disease,  not  of  cholera  alone,  but,  in  an  enterprising  nier- 
cantile  spirit,  of  a  great  variety,  so  as  to  suit  the  market."* 

Dr.  Pratt  says  of  a  district  in  the  north  of  Ireland :  "If 
dirt  alone  was  the  common  generator  of  fever,  the  country 
would  long  since  have  been  desolated  from  sea  to  sea;" 
whereas  fever  is  there  almost  unknown.  In  one  place  in  that 
country  four  thousand  persons  were  found  living  on  twenty- 
five  acres  of  land,  each  house  having  its  dunghill,  and  even 
the  lower  rooms  of  some  of  them  being  filled  with  manure ; 
yet  the  health  of  the  town  has  always  been  good.f 

•  Lecture  on  Sanitary  Science,  1873. 

t  Probably  no  one  cause  is  more  prolific  of  disease  than  density  of  popula- 
tion, with  its  concomitant  evils,  the  greatest  of  which  is,  usually,  incomplete 
removal  of  filth.    This  is  shown,  with  remarkable  force,  by  the  statistics  of 
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Dr.  Graves  says :  "Filth  is  the  outward  and  visible  sign  of 
poverty,  and,  like  poverty,  is  an  evil  in  itself;  it  oftener 
accompanies  than  causes  disease ;  otherwise,  as  I  have  said, 
every  capital  in  Europe  would  contain  within  its  precincts 
many  self-supporting  manufactories  of  pestilence.  I  have 
always  been  of  opinion  that  poverty  is  more  injurious  to 

England  for  the  differont  regiBtration  districts,  in  the  decennial  period  from 
1851  to  1860. 

Table  akowing  ike  effect  of  Density  of  Population  on  Deaik-ratee  in  England. 
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The  fallacy,  however,  of  trying  to  explain  high  rates  of  disease  or  death 
hy  any  one  cause,  is  well  shown,  in  connection  with  this  tahle,  by  the  experi- 
ence of  Glasgow  and  Greenock,  two  Scotch  cities  only  forty  miles  apart. 
For  the  ten  years  ending  in  1871,  the  average  death-rate  per  1,000  of  Grt>en- 
ock  waa  33.6,  against  30.6  in  Glasgow,  in  spite  of  the  facts  shown  here  in 
tabular  form: — 
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This  simply  shows  that  other  causes  of  disease  may  be  so  potent  as  to 
overbalance  that  of  density  of  population.  Greenock,  the  port  of  the 
Clyde,  naturaUy  has  a  larger  proportion  of  the  improvident  classes  than 
Glasgow ;  its  sewerage  is  in  a  much  worse  condition ;  it  is  much  more  ex- 
posed to  sea-winds ;  it  has  a  rainfall  sixty  per  cent,  greater,  and,  in  proportion 
to  its  population,  has  two  and  a  half  times  as  many  cellars  used  for  lodgings. 


280  STATE  BOARD  OF  HEALTH.  [Jan. 

health  than  dirt ;  that  its  prevalence  entails  disease, — sporadic 
disease, — from  many  obvious  causes,  and  increases  its  spread." 

There  is  among  men  a  tendency  to  attribute  complex  phe- 
nomena to  a  single  cause ;  and,  much  as  we  have  learned  ivith 
regard  to  the  **  preventable  diseases,''  there  is  still  too  much 
truth  in  the  statement  that  **the  causes  of  epidemic  diseases 
escape  the  scrutiny  of  both  nostrils  and  vision." 

Virchow  thinks*  that  ordinary  putrefaction  may,  under 
certain  circumstances,  all  of  which  are  not  known,  produce 
some  of  the  zymotic  diseases,  especially  typhoid  fever  and 
dysentery.  Pcttenkufer  holds  that  a  specific  poison  exists 
for  those  diseases,  and  that  each  disease  can  be  produced  only 
by  its  own  virus  or  germ.  In  England,  where  Pettenkofer's 
theory  of  the  relations  of  the  variation  in  the  level  of  the 
ground-water  to  typhoid  fever  and  cholera  has  not  received 
general  support,  opinion  is  divided,  as  it  is  on  the  continent 
of  Europe,  as  to  the  question  whether  disease  is  produced  by 
filth  alone,  or  by  filth  plus  some  particular  poison.  Continn- 
ing  the  comparison  previously  cited,  Pettenkofer  likens  urban 
filth  to  the  charcoal  in  gunpowder.  It  is  necessary  to  have  itj 
in  order  to  produce  the  explosion;  but  the  sulphur  and  salt- 
petre must  be  there,  too,  and  the  mixture  must  be  in  the 
right  proportions ;  otherwise,  the  spark  produces  no  fire. 

Liebermeister's  opinionf  seems  to  be  gaining  ground; 
namely,  that  filth  furnishes  a  favorable  nidus  in  which  disease 
finds  favorable  conditions  for  rapid  development. 

The  fact,  however,  stands  unquestioned,  that  in  some  way 
or  other  removal  of  filth  lowers  death-rates.  Berlin  and 
Munich,  the  filthiest  and  most  scientific  of  the  German  cities, 
deserve  Traube's  sarcasm  of  not  being  able  to  stop  the 
cholera,  even  in  winter, — a  more  or  less  continuous  epidemic, 
so  to  speak,  having  lasted  since  1866 ;  while  in  London  and 
Paris,  the  cleanest  of  large  cities, .the  last  epidemic  (in  1866) 
fell  very  lightly,  and  the  death-rates  are  one-third  lower 
than  in  Munich  and  Berlin.  In  Hamburg  and  Dantzic,  the 
only  German  cities  where  systematic  sewerage-works  have 
been  completed  for  several  years,  the  increased  cleanliness 

*  This  snbject  is  fully  and  exhanstively  discussed  by  him  in  his  leotnre  on 
*^Die  Fortschnite  der  Kritgaheilkunde:*    Berlin,  1874. 

t ''  Zur  Aetiologie  des  Typhus."    Deutache  Klinik,  Fsbruary  17, 1866. 
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has  reduced  the  mortality  in  a  great  degree.  In  Dantzic, 
typhoid  fever  baa  become  chiefly  a  disease  of  the  suburbs, 
where  there  are  no  sewers. 

In  England,  the  reports  of  the  medical  inspectors  to  the 
medical  officer  of  the  privy  council  have  contained  sucb 
searching  investigations  of  the  causes  of  disease,  and  their 
connections  with  filth,  as  to  give  to  at  least  one  branch  of 
medicine  the  title  of  an  exact  science.  One  of  the  most 
striking  of  these  pajSers,*  by  Dr.  George  Buchanan,  shows 
the  improvement  to  health  from  drainage,  sewerage  and 
water-works,  in  twenty-five  cities  and  towns,  with  an  aggre- 
gate population  of  593,736.  The  average  of  the  death-rates 
per  10,000  for  the  difierent  places  had  decreased  as  follows : — 


From  all  causes,    • 

typhoid  fever, 

diarrhoea, 

pulmonary  consumption. 
Among  infants  under  1, 


from  247.55  to  219.87 
*«       13.34  to      7.8 
"         8.45  to       7.66 
«*       33.44  to     27.8 
*«       55.65  to    50. 


The  average  number  of  years  for  which  the  death-rates 
were  calculated,  were,  before  improvements,  seven  and  one- 
half;  after  them,  six  and  five-eighths. 

Dr.  Buchanan's  final  conclusion  from  his  investigations  was, 
that  the  progress  made  by  the  inhabitants  of  most  of  the 
twenty-five  towns,  in  decency,  cleanliness,  self-respect  and 
morality,  was,  at  the  least,  as  striking  as  the  improvement  in 
the  health,  measured  by  the  mortality  returns.  The  increased 
self-respect  and  improved  general  condition,  undoubtedly  led 
them  to  a  juster  appreciation  of  disease,  and  of  measures  to 
prevent  it. 

In  some  of  these  towns,  it  was  found  that  improper  con- 
struction or  ventilation  of  the  sewers  had  been  the  probable 
cause  of  increasing  the  death-rate,  by  exposing  people  to  the 
direct  effect  of  deleterious  gases. 

The  Influekoe  of  Sewer-Gases  on  Health. 

With  regard  to  the  effects  of  sewer-poison,  it  is  found  that 
its  virulence  depends  in  some  measure  on  the  age,  condition, 

*  Ninth  Report  of  the  Medical  Officer  of  the  Priyy  Coancil,  p.  50. 

as 
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habits  and  employment  of  the  persons  exposed  to  it,  and  niso 
upon  the  freshness  of  their  exposure.    Many  facts  go  to  shov 
that  an  atmosphere  may  bo  tolerated  in  working  hours  irhich 
would  produce  serious  disease  if  breathed  when  the  system  is 
in  the  non-resistant  condition  of  sleep.     In  the  same  way, 
when    the   system    is   fresh,   in    active  exercise,    and  vrell 
nourished  by  abundant  food,  one  may  safely  expose  himself 
to  a  degree  of  contamination   of  the  air  which  would  be 
thoroughly  unsafe  if  the  various  organs  of  the  boily  were 
relaxed  by  sleep,  fatigue,  or  even  a  posture  of  rest.*     Illus- 
trations of  this  fact  are  numerous.     Carpenter  states  that  a 
large  number  of  children  in  one  of  the  English  workhouses 
were  twice  attacked  with  severe  diarrhcea  from  exposure  to 
the  emanations  from  a  manure  factory,  while  the  workmen 
had  good  health.     Murchison  relates  that  in  a  school  at  Clap- 
ham,  twenty  out  of  twenty-two  boys  wore  seized  with  violent 
vomiting,  purging,  prostration  and  fever,  within  three  hours 
after  exposure  to  foul  sewage-emanations  rising  from  a  sewer 
which  they  had  been  watching  the  workmen  clear.     None  of 
the  men  became  ill.f 

It  is  undoubtedly  the  same  with  regard  to  sewage-emana- 
tions in  and  near  our  dwellings.  The  strong,  the  active,  the 
well,  and  those  who  spend  a  large  part  of  the  day  away  from 
their  houses,  do  not  ordinarily  suffer.  In  the  great  epidemic 
of  typhoid  fever  at  Croydon,  in  1853,  caused  by  sewer-gases 
in  the  houses,  ^^we  found  servants  chiefly  attacked,  and  then 
children ;  the  fathers  were  very  seldom  sick  at  all,  because 
they  were  not  much  at  home,  while  the  others  were  usually 
at  home."^ 

It  is  most  often  from  long-continued  exposure,  or  when 
some  depression  of  the  vital  powers  exists,  that  disease  is 
caused  by  a  sewage-poisoned  atmosphere,  unless  the  poison  be 
very  concentrated.  § 

^  These  facts  are  well  known  to  inhabitants  of  malarions  districts.  Tliey 
do  not  hesitate  to  walk  or  ride,  especially  after  eating,  thxx>agh  regions  where 
they  could  not  sleep,  or  even  drive,  with  impanity. 

t  The  six  hundred  workmen  in  the  thoroughly-ventilated  sewers  of  Fans 
are  generally  exempt  from  zymotic  diseases,  as  has  been  shown  by  severe 
epidemics  in  the  city  at  various  times.  They  suffer  chiefly  from  chronic 
diseases,  indicative  of  slow  rather  than  rapid  poisoning. 

t  Evidence  of  Dr.  William  Sunderland. 

$  A  number  of  authentic  cases  show  the  danger  of  these  poisons  when  con- 
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It  U  a  well-known  fact,  too,  that  by  long  use  we  are  able 
to  tolerate  certain  conditions  unfavorable  to  health.  This 
really  means,  however,  in  a  large  proportion  of  cases,  that  the 
injurious  effects  are  so  gradual  in  their  manifestation  that  we 
do  not  appreciate  them. 

The  influence  of  sewage  upon  the  water-supplies  of  cities, 
has  already  been  fully  considered  in  previous  pages  of  this 
Report.  A  few  words  will  be  in  place  here  in  regard  to  the 
chances  of  contracting  disease  from  drinking  such  water,  after 
it  has  bccQ  subjected  to  the  various  processes  of  purification, 
etc. 

Water  Contaminated  bt  Sewage. 

It  has  been  stated  by  an  eminent  English  authority,  that 
streams  become  purified  by  a  flow  of  twelve  miles  if  not  more 
than  one-twentieth  part  of  their  volume  has  been  made  to 
consist  of  sowage ;  and  that  it  is  safe  to  drink  sewage-contam- 
inated water  after  filtration. 

Much,  indeed,  has  been  said  as  to  the  complete  self-purifica- 
tion of  rivers  by  a  flow  of  a  few  dozen  miles.  No  such  power 
exists.  The  solid  parts  are  deposited,  and  what  remains  looks 
clear  and  bright,  especially  when  largely  diluted.  Chemical 
changes  take  place,  too, — sometimes  decomposition,  some- 
times putrefaction,  sometimes  simple  elective  combinations. 
If  sewage  contain  the  ** germs'**  of  disease,  whatever  they  may 
be,  no  agency  at  present  known,  except  a  su6Scient1y  high 
temperature,  will  efficiently  destroy  them.f     Excessive  dilu- 

eentnted.  In  the  memorial  of  the  Rotherham  and  Kimberworth  Board  of 
Health  to  the  EogUab  parliament,  February,  1865,  it  is  stated  that  the 
aonoal  mortality  was  as  great  as  forty  in  one  thousand ;  ''and  the  memorial- 
ifts  belieTO  that  the  emanations  ttom  the  great  filth  in  the  River  Don  is 
■ainly  the  caase  of  the  sickness  and  mortality  that  have  prevailed,  and 
which,  to  the  belief  of  your  memorialists,  cannot  be  accounted  fur  in  any 
oUier  way.''  The  Rivers  Pollution  Commission  attributed  the  great  mortal- 
ity from  cholera  in  East  London,  in  1866,  in  a  great  degree,  to  the  emanations 
from  the  sewage  laid  bare  at  low  tide  on  the  exposed  banks  of  the  Lea ; 
although  the  contaminated  water-supply  was  probably  the  chief  cause. 

*  The  word  "  germ "  is  used  in  this  paper  in  its  general  sense,  as  indicat- 
ing the  matter  which  causes  disease,  whatever  its  origin,  whether  specific 
or  not. 

t  This  was  the  unanimous  decision  of  the  International  Medical  Congress 
at  Vienna  in  1874;  and  the  same  statement  is  made  repeatedly,  in  various 
foma,  by  the  Rivers  Pollution  Commissioners  of  England.  In  their  last 
report  (187S,  p.  283),  they  say :  "  Slow  soakage  through  a  few  foet  of  gravel 
destroys  more  oiganio  matter  than  does  a  flow  of  many  miles  in   the 
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lion  simply  diminiBhes  the  chances  of  danger  from  any  partic- 
ular tumblerful. 

The  most  striking  case  illustrating  this  law,  is  one  reported 
by  Dr.  E.  D.  Mapother,  of  Dublin.  Forty  cases  of  typhoid 
fever  occurred  in  a  hospital  which  received  its  water-supply 
from  a  river.  The  cause  was  traced  to  some  barracks  twenty- 
five  miles  higher  up,  from  which  typhoidal  dejections  had 
been  emptied  through  drains  into  the  river. 

It  is  not  known  how  long  is  the  duration  of  life,  and  of 
the  power  of  communicating  disease  in  these  ^^germs.'' 
Some  authorities  suppose  that,  like  most  low  organisms, 
they  perish  in  a  comparatively  short  time;  others  think 
that  they  remain  active  for  a  long  time ;  still  others  hold 
that  certain  epidemics  can  be  explained  only  on  the  theory 
that  the  ** germs"  are  even  capable  of  rapid  multiplication 
under  favorable  circumstances.  As  to  what  these  ^^ germs" 
are,  we  can,  in  the  present  state  of  science,  only  say,  with 
Pettenkofer,  that  we  "do  not  know."  Observations •  in 
Munich  in  1866,  and  in  Syria  in  1875,  have  convinced  Prof, 
von  Pettenkofer  that  the  poison  [keini]  of  cholera  at  least  may 
remain  inactive  even  several  months  before  giving  rise  to  an 
outbreak ;  and  hence  the  theory  with  certain  observers,  that  this 
period  of  inactivity  is  necessary  for  their  development  into  dis- 
ease-producing organisms.  As  to  the  "  spore-theory  "  of  Pasteur 
and  others,  it  can  only  be  said  that  the  bacteria^  etc.,  found 
in  the  various  infective  diseases,  whether  they  are  different  or 
not,  cannot  yet  be  distinguished  from  one  another,  and  from 
those  found  in  healthy  persons.  Billroth  makes  them  all 
forms  of  one  mother-plant,  the  Ooccobacteria  aeptica.  Their 
connection  with  destructive  decomppsition  of  organic  matter ; 
t.  e.,  with  filth,  is  well  known.     How  far  they  are  connected 

Thames.''  The  Irwell  River,  after  leaving  Manchester,  runs  eleven  miles 
without  further  poUution  of  any  consequence,  and  passes  over  six  weirs ; 
yet  the  purification  is  trifling.  The  same  was  found  to  be  true  of  the  Mersey 
and  the  Darwen. 

By  siphoning  water  from  one  vessel  to  another,  so  as  to  represent  a  course 
of  ninety-six  miles,  experiments  in  England  showed  that  the  organic  carbon 
was  reduced  only  6.4  per  cent.,  and  the  organic  nitrogen  28.4  per  cent.  By 
similar  experiments,  representing  a  flow  of  one  hundred  and  ninety-two 
miles,  the  reduction  was  respectively  25.1  and  33.3  per  cent. 

*  Aeritlichea  Intelligenz-Blattf  Munich,  January  6, 1876. 
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with  the  production  of  disease,  if  at  all,  nnist  be  decided  by 
future  investigations. 

Experience  in  England. 

England  stands  at  the  head  of  the  nations  of  the  world  in 
the  matter  of  sanitary  legislation.  With  a  dense  population 
confined  on  a  narrow  island,  often  collected  near  small  streams, 
and  with  a  law  which  keeps  the  land  in  the  hands  of  a  few, 
and  crowds  the  laboring  classes  into  the  smallest  space,  a 
condition  of  filth  formerly  existed  in  many  of  the  homes  of 
the  very  poor*  which  we  have  seen  only  exceptionally  in  this 
country,  and  then  in  our  largest  cities. 

In  this  country,  the  places  have  been,  uiltil  quite  recently, 
comparatively  few  where  the  evils  of  overcrowding  and  filth 
have  been  great.  Generally  speaking,  we  have  had  such  an 
immense  volume  of  air  and  water  in  which  to  dilute  the  filth 
of  our  towns  and  manufactories,  that  we  have  not  been 
obliged  to  breathe  and  drink,  in  a  concentrated  form,  the 
poisons  whose  existence  has  made  sanitary  science  a  necessity 
in  England  for  m^ny  years.  That  we  have  fairly  begun  to 
suffer  such  evils,  however,  is  becoming  every  day  more  and 
more  apparent. 

The  first  attempt  at  sanitary  legislation  in  England,  was  the 
law  of  .1388,  imposing  fines  upon  those  who  cast  filth  into 
rivers  and  ditches.  In  1489,  slaughtering  was  prohibited 
within  cities.  Shakespeare's  father  was  twice  fined  for  violating 
the  law  concerning  the  removal  of  filth.  Under  Henry  Vm., 
James  I.  and  George  II.,  special  sanitary  Acts  were  passed  f  to 
meet  special  exigencies,  such  as  the  outbreak  of  the  plague. 

In  1817-19,  an  epidemic  of  fever  raged  in  Ireland,  during 
which  a  million  and  a  half  of  cases  occurred,  with  sixty-five 
thousand  deaths.     More  than  one-sixth  of  the  population  of 

• 

*  Compare  a  "  Report  on  the  Sanitary  Condition  of  tlie  Laboring  Classes 
in  Great  Britain/'  hj  Mr.  Edwin  Chadwick,  London,  1842;  the  first  impor- 
tant contribution  to  sanitary  literature  in  Great  Britain,  and  one  which  did 
incalculable  good  in  directing  public  attention  to  the  evils  of  the  conditions 
under  which  the  masses  were  liying.  Mr.  Chadwick  computed  that  the 
M annual  slaughter"  in  England,  from  typhus  fever,  a  preventable  disease, 
-was  greater  than  the  loss  sustained  by  the  allied  armies  at  the  Battle  of 
Waterloo. 

t  The  Law  Magazine  and  Beview,  London,  November,  1875. 
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Dublin  was  treated  ia  the  hoapitaU  alone ;  and,  under  the 
stimulus  of  such  a  pest,  an  Act  was  passed,  in  1818,*  author- 
izing the  appointment  of  boards  of  health,  and  giving  them 
great  power. 

The  outbreaks  of  the  eholera  in  1831,  1849,  1854  and 
1866,1  hastened  legislation  so  much,  that  Acts  were  passed 
one  upon  the  top  of  another  so  rapidly,  that  the  greatest  con- 
fusion existed  for  many  years ;  and  even  skilled  lawyers  found 
difficulty  in  ascertaining  what  was  the  law.  The  administra- 
tion was  naturally  very  defective.  To  consider  means  for 
consolidating  all  these  Acts  into  one,  the  Royal  Sanitary  Com- 
mission was  appointed  in  1869,  and  the  Public  Health  Act,  of 
1875,  was  the  result  of  their  labors.  The  commissioners  say, 
in  their  first  report :  ^  Sanitary  legislation  has  been  remark- 
ably drawn  out  by,  and  connected  with,  these  outbreaks  of 
cholera,  which  led  to  investigations  of  the  means  of  preveDt- 
ing  infectious  diseases,  and  so  drew  attention  to  the  fact  that 
the  seats  of  endemic  diseases  are  generally  where  the  air  or 
water  is  poUuted.*^  That  is  to  say,  the  whole  general  sanitsiry 
legislation  of  England,  for  thirty  years,  has  been  chiefly 
directed  to  the  removal  of  filth.  Under  these  circumstances, 
the  importance  of  the  part  played  by  filth,  in  producing  dis- 
ease, may,  perhaps,  be  overrated  in  that  country,  and  the  part 
played  by  other  causes,  underrated. 

The  report  of  Mr.  Chadwick,  made  by  him  as  secretary  of 
the  Poor  Law  Board,  in  1842,  has  been  already  referred  to  as 
the  first  public  contribution  to  the  cause  of  improved  sanitaiy 
legislation ;  although  Dr.  Rumsey  and  others  had  done  much 
privately,  and  the  government  had  prepared  the  way  for  such 
invcstigtitions,  and  had  directed  attention  to  the  prevention  of 
disease,  by  the  facts  collected  under  the  Act  for  the  registra* 
tion  of  births  and  deaths,  passed  in  1836.^ 

In  1843,  Mr.  Chadwick  published  his  supplementary  report 

*  Furlong  on  Sanitary  Legislation. 

t  If  the  Acts  requiring  water-companies  to  go  higher  np  the  river  for  their 
snpplies,  to  tarnish  water  nncontaminated  by  London  sewage,  and  to  fiit^ 
it,  had  been  passed  before  the  cholera  raged,  in  1849,  there  can  be  no  rrat^m- 
able  doubt  that  at  least  five  thousand  lives  would  have  been  saved,  in  that 
and  the  sycceeding  epidemics. 

t  The  provisions  of  this  Act  were  extended  to  Scotland  in  1854,  sod  to 
Ireland  in  1864. 
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on  the  evil  effecte  of  intramural  interments,  and  in  the  same 
year  the  Health  of  Towns  Commission  was  appointed,  under 
the  Duke  of  Buecleueh  as  chairman.  Their  two  exhaustive 
reports  on  the  state  of  large  towns  and  populous  districts, 
and  on  the  remedial  measures  which  should  bo  adopted, 
brought  to  light  such  a  mass  of  evidence  as  to  the  bad  sani- 
tary condition  of  many  of  the  towns  in  England,  that  the  way 
was  opened  for  the  Public  Health  Act  of  1848,  and  for  the  ap- 
pointment of  the  General  Board  of  Health.  In  1847  and  1848, 
the  Metropolitan  Sanitary  Commission  published  their  three 
full  repoils.  The  four  reports  of  the  General  Board  of  Health, 
in  1852  and  1854,  contain  a  mass  of  information  in  regard  to 
the  sanitary  state  of  England,  especially  on  the  subjects  of 
sewerage  and  the  disposal  of  sewage. 

The  three  reports  of  the  Sewage  of  Towns  Commission ;  the 
two  reports  of  the  Select  Committee  on  Sewage  of  Towns ; 
the  report  of  the  Metropolitan  Drainage  Commission ;  the  two 
repoi td  of  the  Boyal  Sanitary  Commission ;  the  annual  reports 
of  the  Registrar-General,  and  of  the  Medical  Officer  of  the 
Privy  Council ;  the  yearly  reports  of  the  Local  Government 
Board,  and  the  nine  reports  of  the  two  Rivers  Pollution  Com- 
missions, together  with  those  reports  already  named,  have 
made  the  sanitary  literature  of  England  most  complete  and 
exhau^tivo.* 


*  This  U  not  tbe  place  for  a  review  of  this  valnable  mass  of  information ; 
bat  it  is  thongbt  that  it  may  be  interesting  briefly  to  mention  the  prominent 
featares  of  tbe  legislation  that  has  made  England  the  first  of  the  nations  in 
■auitary  science. 

The  following  list  of  the  most  important  sanitary  Acts  will  indicate  how 
n^ch  has  been  done  by  Great  Britain  in  this  matter.  The  exact  titles  are 
not  given  in  aU  cases : — 

An  Act  to  amend  the  Laws  relating  to  Sewers,  1833. 

An  Act  to  amend  the  last-named  Act,  1841. 

Pnblic  Health  Acl,  1848. 

An  Act  for  farther  amending  tbe  Laws  relating  to  Sewers,  1849. 

An  Act  investing  Local  Boards  of  Health  with  certain  powers,  1849. 

An  Act  to  amend  the  Pablic  Health  Act,  1851. 

Ao  Act  to  amend  the  Public  Health  Act,  1852. 

An  Act  relating  to  Repayment  of  Loans  under  the  Pablic  Health  Act,  1853. 

An  Act  reappointing  the  General  Board  of  Health,  1854. 

An  Act  continuing  in  office  the  General  Board  of  Health,  1865. 

Diseases  Prevention  Act,  1855. 

Nuisances  Bemoval  Act,  1856. 
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In  1848  the  "  Public  Health  Act "  was  passed,  and,  to  secure 
its  administration,  the  General  Board  of  Health  was  appointed, 
to  serve  six  years.  The  board  was  reconstructed  in  1854; 
and  in  1858,  at  the  expiration  of  their  term  of  service,  their 
powers  passed  into  the  hands  of  the  newly-appointed  medical 
officer  of  the  privy  council,  who  is  virtually  a  health  min- 
ister of  the  English  government.  The  *'  Local  Government 
Act,"  to  be  construed  in  connection  with  the  Public  Health 
Act  of  1848,  was  passed  in  the  same  year.  In  1866  the 
^  Sanitary  Act "  was  passed.  At  the  close  of  the  session  of 
1872,  a  second  ** Public  Health  Act"  was  hurried  through. 

An  Act  transferring  daties^  etc.,  of  the  Gfeneral  Board  of  Health  to  the  PrlTj 
Conncil,  and  appointing  a  medical  officer  of  the  Privy  Council,  1858. 

Local  Gk)vemment  Act  to  amend  the  Public  Health  Aet,  1858. 

Nuisances  Removal  Amendment  Act,  1860. 

Local  Government  Amendment  Act,  1861. 

Drainage  of  Land  Act,  1861. 

Local  Government  Amendment  Act,  1863. 

Nuisances  Removal  Amendment  Act,  1863. 

The  Metropolis  Sewage  and  Essex  Reclamation  Act,  1865. 

Sewage  Utilization  Act,  1865. 

Nuisances  Removal  Amendment  Act,  1866. 

Metropolitan  Sewage  and  Essex  Reclamation  Act,  1666. 

The  Sanitary  Act,  1867. 

Sanitary  Amendment  Act,  1868. 

An  Act  authorizing  Loans  for  Sanitary  Purposes,  186^. 

Sewage  Utilization  Act,  1870. 

Hornsey  Sewage  Act,  1871. 

Public  Health  Act,  1872,  dividing  England  into  urban  and  rural  sanitary 
districts. 

Public  Health  Act,  1875. 

There  have  also  been  many  Acts  passed  from  time  to  time,  with  reference 
to  special  localities,  and  also  on  special  subjects.  Among  them  are  the  fol- 
lowing : — 

On  Adulteration  of  Food,      .        .  3       On  Metropolis  Management,     ?  3 

Alkali  Works,    .        .        .        .2  Metropolis  Water,  .        .    2 

Artisans'  and  Laborers'  Dwell-  Quarantine,    ....    1 

ings, 3  Registration  of  Deaths,       .    2 

Baths  and  Wash-houses,  .        .  3  Smoke  Nuisance,  .        .        .2 

Burials, 9  Thames    Conservancy    and 

Cemeteries,         ....  1  Navigations  (Pollution),  .    3 

Common  Lodging-boa  see,        .  2  Towns  Improvement,   .       .    4 

Contagious  Diseases,         .        .  2  Vaccination, ....    2 

Laborers'  Lodging-houses,        .  1  Workshops  Regulations,     .    4 

Main  Drainage  (London),         .  4 

Beside  those  reports  already  mentioned,  England  has  published  over 
two  hundred  others  on  sanitary  subjects,  chiefly  the  results  of  special 
investigations. 
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• 

This  has  been  subjected  to  a  great  deal  of  adverse  criticism, 
but  it  contains  one  important  provision  that  it  is  worth  while 
to  notice.  The  Local  Government  Board  had  been  formed  in 
1871,  and  by  the  new  Act  it  became  the  central  bureau,  under 
which  every  sanitary  authority  was  obliged*  to  appoint  a 
medical  officer  of  health,  who  might  be  also  the  medical  officer 
of  the  union  in  rural  districts.  As  a  result  of  this  provision, 
no  place  in  England  or  Wales  is  now  without  a  sanitary 
officer ;  but  they  are  often  miserably  underpaid,  and  elected 
by  the  local  authorities  of  their  own  towns.  They  are,  there- 
fore, sometimes  too  much  governed  by  local  influences  to  be 
independent,  efficient  health  officers ;  as  they  always  must  be 
in  all  countries  under  such  conditions,  f 

The  great  objection  to  the  Public  Health  Act  of  1872  was 
that  it  was  entirely  permissive  in  its  character  as  to  the  duties 
of  health  officers,  and  that  something  of  a  compulsory  nature 
was  needed.  A  step  in  such  legislation  has,  however,  been 
made  in  the  "Artisans  and  Laborers'  Dwelling  Act,"  1875, 
by  which  local  authorities  are  not  only  allowed  to  tear  down 
buildings  unfit  for  use  as  dwellings,  and  to  sell  the  land  if  the 
owner  refuses  to  place  proper  buildings  thereon,  but  under 
certain  circumstances  they  can  be  compelled  to  do  so  by  the 
central  authority. 

Finally,  the  *' Public  Health  Act,"  1875,  consolidates  twenty 
sanitary  Acts  into  a  single  one  of  three  hundred  and  forty- 
three  sections,  and  makes  the  local  officers  of  health  respon- 
sible to  the  central  government.  Three  commentaries  on  this 
Act  have  already  appeared,  edited  by  able  lawyers. 

The  Sewage-Question  in  England. 

Sewers  have  existed  in  England  since  the  time  of  the 
Romans ;  but  the  first  attempt  at  a  sewerage  system  was  made 
in  London  directly  after  the  great  fire  of  1666.  The  old 
sewers  had  been  badly  constructed,  and  the  introduetien  of 
the  water-closet,  about  the  beginning  of  the  present  century, 
only  served  to  render  still  worse  a  soil  which  had  already  been 
seriously   contaminated  by   soakage  of  fecal  matters^     The 

*  The  "  Contagious  Diseases  Act"  authorized  such  appointments., 
t  See  the  Fifth  Annual  Report  of  the  State  Board  of  Health  ef  Massaohu- 
setts  under  "  Health  of  Towns,"  pp.  614  and  515. 
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evil  became  so  great  that,  in  London,  an  Act  was  passed  for- 
bidding the  connection  of  water-closets  with  sewers;  and 
cesspools  came  into  use  all  over  the  city,  contaminating  the 
wells  in  all  directions. 

About  1815  an  Act  of  parliament  allowed  water-closets* 
to  be  discharged  into  the  sewers,  and  in  1847  another  Act 
was  passed  requiring  all  cesspools  and  privies  to  be  abolished, 
and  the  sewers  to  be  used  in  their  stead.  It  would  be  diffi- 
cult to  imagine  the  condition  of  filth  then  existing,  as  shown 
by  Mr.  Chadwick's  report  and  those  of  the  Health  of  Towns 
Commission.  Open  vaults,  exposed  to  sun  and  rain,  were 
often  used  for  several  contiguous  houses.  Cesspools  and 
privies  were  made  in  cellars,  and  covered  with  dirt  when  full ; 
and  sewers,  where  they  had  been  built  at  all,  were  too  often 
simply  badly-constructed  receptacles  for  retaining  filth,  in- 
stead of  discharging  it. 

The  **  Public  Health  Act,**  1848,  gave  local  authorities 
power  to  build  sewers  and  discharge  them  into  streams, 
wherever  they  saw  fit.  Then  began,  on  a  large  scale,  the 
pollution  of  the  rivers  of  the  country,  which  has  since  become 
so  great  an  evil ;  for,  by  section  xlix.  of  the  same  Act,  all 
private  dwellings,  whether  built  before  or  after  the  passage  of 
the  Act,  were  required  to  have  properly-constructed  drains 
connected  with  the  public  sewers,  provided  there  were  any 
such  within  a  distance  of  one  hundred  feet. 

*  Before  1847,  the  sewers  of  London  were  managed  by  eight  separate  cor- 
porations. To  remedy  the  eviU  arising  from  this  divided  administration, 
and  to  devise  a  scheme  for  the  permanent  relief  of  the  city,  six  commissions 
were  at  different  times  appointed ;  and  finally,  in  1856,  the  Metropolitan 
Board  of  Works  was  established,  with  full  control  of  the  matter.  This 
board,  after  considering  the  various  plans  suggested,  adopted  that  of  Messrs. 
Hayward  and  Bazalgette  for  a  system  of  intercepting  sewers,  high  level, 
middle  level  and  low  level,  with  four  pumping-stations,  Thames  embank- 
ment, and  outlets  respectively  ten  and  fourteen  miles  below  the  city. 

A  great  part  of  the  session  of  Parliament  of  1853  had  been  occupied  in 
considering  the  scheme  of  *^  The  Great  London  Drainage  Company ,''  com- 
posed of  a  number  of  private  individuals,  who  guaranteed  a  large  sum  for 
carrying  the  sewage  far  below  London,  extracting  its  "  valuable  constitu- 
ents,'' and  selling  tbem  for  manure.  The  company  was  to  start  with  a 
capital  of  one  million  pounds,  and  assumed  tbat  there  would  be  a  great 
profit.    Their  plans  were  considered  visionary,  and  were  not  adopted. 

The  metropolis,  as  defined  by  Act  of  parliament,  covers  an  area  of  117 
square  miles.  [Report  to  the  Metropolitan  Board  of  Works  by  Messrs. 
Bidc^er,  Hawksley  and  Bazalgette,  London,  1858.] 
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By  the  **  Nuisances  Removal  Act,"  1855,  provision  was 
first  made  for  enjoining  individuals,  towns  and  corporations 
against  the  pollution  of  streams.  To  provide  for  the  full 
carrying-out  of  the  requirements  of  the  Act,  section  ix.  con- 
tains a  clause  that  ^the  local  authorities  shall  ^  appoint  or 
employ  a  sanitary  inspector  or  inspectors.  In  1858,  the 
** Local  Grovernment  Act"  empowered  local  boards  to  make 
arrangements  for  the  sale  of  sewage,  or  for  its  distribution 
over  the  land.  Local  authorities,  too,  were  rendered  liable 
to  injunction  for  polluting  streams. 

At  this  time  the  rivers  of  England  had,  many  of  them,  be- 
come so  foul  that  a  few  towns  had  been  forced  into  experi- 
mental works  for  precipitating  the  sewage,  or  utilizing  it  upon 
the  land.*  In  1860,  the  Sewage  of  Towns  Commission,  in 
their  second  report,  said  that  the  matter  had  become  an  ^  evil 
of  national  urgency,  requiring  the  earliest  and  most  serious 
attention,  with  a  view  to  the  application  of  remedial  meas- 
ures."    ... 

**The  Irwell,  the  Irk,  and  the  Medlock,  at  Manchester, 
have  long  been  notorious  for  offensiveness,  both  to  sense  of 
sight  and  smell."  •  •  .  ^  The  bright  stream  above  Middleton 
is  made  black  and  repulsive  immediately  below  the  town." 
•  •  .  ^*  The  bright  water  of  the  Bradshaw  Brook  and  reservoir 
soon  become  the  color  of  ink."  .  .  .  *^  The  discharge  from 
some  of  the  large  towns  [on  the  Bock]  must,  in  the  summer 
time,  become  a  very  dangerous  nuisance."  ..."  The  water 
of  the  Mersey  has  become  a  black,  offensive  liquid."  •  .  . 
^  No  description  can  give  an  idea  of  the  fluid  of  the  Medlock 
...  At  the  time  of  our  visit,  a  black,  thick,  noisome  scum 
covered  the  surface  of  the  river  and  canal,  and  bubbles  of  gas 
constantly  burst  up  from  below,*  although  the  weather  was 
very  cold.  In  summer  this  scum  on  the  surface  is  said  to  be 
much  extended,  and  at  times  of  such  consistency  that  birds 
walk  over  it.  The  stench  is  described  as  scarcely  endur- 
able." 

With  very  few  exceptions,  the  streams  of  the  West  Biding 
of  Yorkshire  ran  with  a  liquid  which  had  more  the  appear- 
ance of  ink  than  of  water.     The  Bradford  Canal  was  so  pol- 

*  One  hnndred  and  sixteen  schemes  were  presented  to  the  different  com- 
missions for  purifying  the  Thames  alone. 
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luted  as  to  give  off  large  quantities  of  inflammable  gas,  to 
which  the  boys  used  to  set  fire  for  amusement ;  the  flames 
would  sometimes  reach  six  feet  high,  and  run  along  the  sur- 
face of  the  canal  for  many  yards.* 

Previous  to  the  adoption  of  the  Local  Government  Act, 
the  Irwell  River  and  the  Greave  and  Clough  brooks  were 
so  choked  that  in  certain  instances  archVays  of  bridges  were 
blocked,  suflicient  room  not  being  left  for  the  storm-water, 
and  parts  of  the  neighboring  town  were  consequently  flooded. 
In  1870,  the  exceedingly  offensive  smell  of  one  stream  could 
be  perceived  at  a  distance  of  from  one  to  two  miles  from  its 
banks.  .  .  •  **  It  is  no  exaggeration  to  say  that  this  brook 
renders  the  country,  within  two  miles  of  its  banks,  uninhabit- 
able, except  under  a  penalty  of  so  much  discomfort  as  few 
would  be  prevailed  upon  to  endure. "f  Another  stream  was 
so  acidified  by  refuse  from  alkali-works,  that  iron  boats  could 
not  be  used  in  it.  A  gentleman  wrote  a  letter  to  the  Second 
Rivers  Pollution  Commission,  using  water  from  the  Calder 
River  instead  of  ink. 

Even  before  public  attention  had  been  drawn  so  pointedly 
to  such  facts  as  these,  it  had  happened  that  the  first  case  of 
cholera  in  one  of  the  epidemics  occurred  in  a  ship  from  a 
foreign  port,  anchored  opposite  the  mouth  of  a  sewer  opening 
into  the  Thames.  A  war  against  sewers  and  water-closets 
began,  and  they  were  accused  of  causing  diphtheria,  typhoid 
fever,  and  almost  every  other  disease,  as  if  no  other  cause 
existed.  Typhoid  fever,  especially,  was  said  to  be  increased 
by  the  introduction  of  water-closets.  It  is  a  noteworthy  fact, 
however,  that  many  of  the  strongest  opponents  of  the  water- 
can*iage  system  insisted  on  having  water-closets  in  their  own 
houses,  and  on  using  the  sewers,  which  had  by  this  time  be- 
come necessities. 

Undoubtedly  bad  ventilation,  bad  domestic  arrangements, 
defective  plumbing  and  polluted  drinking-water  from  inter- 
mittent supplies,  have  given  rise  to  a  considerable  amount  of 
disease,  and  this  has  generally  appeared  about  three  years 
after  the  completion  of  works  of  water-supply  and  drainage, 

*  Third  Report  of  the  First  Rivers  Foliation  Oommissioii. 
t  First  Report  of  the  Second  Rivera  Pollution  Commission. 
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because  it  requires  about  that  time,  under  bad  management, 
for  filth  to  accumulate,  and  for  the  poison  in  the  air  and  water 
to  become  sufficiently  concentrated  to  cause  illness.  Hence 
has  arisen  the  extraordinary  statement  that  water-supplies 
and  complete  sewerage  lower  death-rates  for  three  years,  and 
then  increase  them.* 

It  has  been  claimed  that  the  increase  of  diarrhoeal  diseases 
in  England  is  due  to  the  adoption  of  the  water-carriage  sys- 
tem ;  but  a  careful  examination  of  the  returns  of  the  registrar- 
general  shows  the  fact  that,  with  the  constantly-increasing 
density  of  population,  such  diseases  have  increased  in  Lan- 
cashire, where  the  old  system  of  removing  excrement  by  hand 
is  still  largely  adhered  to,  but  that  they  have  remained  sta- 
tionary or  decreased  where  water-closets  have  been  largely 
introduced,  the  less  favorable  condition  in  the  former  case 
overbalancing  the  improvement  in  the  latter,  f 

In  Croydon,  according  to  the  high  authority  of  Dr.  Alfred 
Carpenter,  typhoid  fever  has  become  a  disease  of  the  subur- 
ban  part  of  the  city,  where  there  are  no  sewers.  There  have 
been  two  severe  epidemics  of  typhoid  fever  in  that  city  since 
the  sewers  were  constructed.  The  first,  twenty  years  ago, 
arose  from  pollution  of  the  air,  and  was  abated  by  the  adop- 
tion of  efficient  sewer- ventilation.  The  second  epidemic,  that 
of  1875,  has  been  already  traced  to  an  intermittent  water- 
supply,  polluted  by  sewage-emanations.  Dr.  Carpenter  did 
not  hesitate  to  predict  this  epidemic  years  ago,  but  the 
security  of  a  few  summers  led  the  authorities  to  believe  that 
there  was  no  evil  to  remedy,  and  no  remedy  was  applied. 


*  In  Glasgow  and  Edinburgh,  typhoid  fever  in  the  honses  of  the  better 
claas  on  high  land  is  generally  attributed  to  eewer-gases ;  but  the  sewers  in 
these  two  cities  are  badly  yentUated,  and  the  water-closets  are  often  adapted 
to  old  houses,  and  withont  any  ventilation  at  all,  in  the  proper  sense  of  the 
word.  In  the  poorer  parts  of  these  cities,  where  there  are  few  water-closets, 
typhoid  is  rare,  and  typhus  fever  is  common.  One  is  inclined  to  think  that 
the  more  virulent  poison  produces  the  severer  disease  (typhus),  to  the  ex- 
clusion of  the  milder  one  (typhoid). 

t  The  fact  should  not  be  overlooked  that  the  high  rates  of  mortality  in 
Lancashire  are  probably,  in  a  considerable  measure,  due  to  the  character 
and  condition  of  the  laboring  classes,  and  especially  to  the  fact  that  women 
are  so  mnch  employed  in  the  factories  that  many  of  them  are  unable  to 
nurse  their  children. 
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The  known  factors  of  the  disease  had  been  present  for  many 
years,  and  when  the  unknown  factor  was  added,  an  alarming 
amount  of  disease  and  death  was  the  result.* 

Experience  has  fully  shown  that  the  dangers  to  health  are 
least  under  the  water-carriage  system,  if  properly  managed ; 
and  the  common-sense  of  the  community  has  declared  it  the 
most  decent  and  the  most  convenient.  In  the  report  already 
quoted,  the  Sewage  of  Towns  Commission  say:  ^If  one  of 
two  evils  were  unavoidable,  it  would  be  better  that  the  rivers 
should  be  polluted  than  that  the  atmosphere  in  which  we  live 
should  be  subject  to  constant  deterioration ;  but  this  is  not 
really  the  question.  Both  evils  may  be  avoided.  But  it  is 
strikingly  shown  in  this  district  [Lancashire]  that,  notwith- 
standing the  purity  of  the  air  of  the  town  is  sacrificed  by  a 
retention  of  its  fecal  matter,  the  rivers  are  at  the  same  time 
so  polluted  by  the  discharge  of  town-refuse  of  various  kinds 
as  to  call  imperatively  for  remedial  measures." 

In  1865,  the  idea  had  become  quite  prevalent  that  lai^ 
fortunes  were  to  be  made  both  from  the  precipitated  manure 
of  sewage  and  by  utilizing  it  on  irrigation-farms,  in  spite  of 
repeated  statements,  of  authoritative  bodies  to  the  contraiy. 
The  Metropolitan  Sewage  and  Essex  Reclamation  Company 
was  incorporated  by  special  Act  of  parliament  to  raise  a 
capital  of  over  two  million  pounds  to  reclaim  from  the  sea 
the  enormous  flats  at  the  mouth  of  the  Thames,  and  to  utilize 
the  sewage  upon  them.     The  enterprise  failed. 

In  the  next  year,  the  advent  of  the  cholera  gave  a  new 
stimulus  to  the  question,  from  the  fact  that  the  soil  and  wells 
were  found  to  be  so  universally  polluted  by  cesspools,  etc. 
No  distance  from  cesspoolf  to  well  that  was  practicable  in  a 
city  was  found  to  be  safe.     Eassiej:  found  that  in  one  place 

*  In  September,  1875,  the  disease  had  entirely  disappeared.  On  the  16th 
of  that  month  the  authorities  gave  another  intermittent  supply  oyer  a  part 
of  the  district,  and  over  that  part  typhoid  fever  again  became  prevalent 
It  subsided,  and  'Hhe  local  board  wiU  not  again  make  rach  a  serious 
mistake." 

t  In  England,  at  the  present  time,  the  ^low  poison  from  sewers,  cesspools, 
half-buried  and  forgotten  privies,  &c.,  produces  so  characteristic  a  type  in 
disease,  that  expert  physicians  do  not  faU  to  recognize  it;  and  many  unsus- 
pected cesspools  and  leaky  drains  have  in  this  way  been  unearthed. 

t  Sanitary  Record,  October  23, 1875. 
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oesspool-filth  penneated  through  the  soil  for  a  distance  of  two 
hundred  yards,  and  poisoned  wells.* 

According  to  Dr.  Letheby,  very  many  of  such  polluted 
welk  in  London  ^yielded  cool,  bright  and  clear  waters." 
Other  analysts  say  that  they  are  **  commonly  clear."  An 
official  return  in  1872  gives  a  list  of  polluted  wells  in  the 
metropolis  of  London ;  and  the  Rivers  Pollution  Commission, 
in  their  sixth  report  (pp.  85  and  283),  say  that  the  samples 
from  these  wells  consisted  chiefly  or  entirely  of  the  soakage 
from  sewers  and  cesspools,  and  that  some  of  them  actually 
had  a  manure-value  one  hundred  and  fifty  per  cent,  greater 
than  that  of  average  London  sewage.  One  or  two  had  a 
slight  saline  taste,  piquant  to  some  water-drinkers ;  but  most 
of  them  were  bright  and  palatable,  and  the  pumps  yielding 
them  enjoyed,  for  the  most  part,  a  high  reputation. f 

In  one  epidemic  of  cholera,  the  water  of  the  Broad  Street 
pump,  which  enjoyed  a  wide  reputation  as  a  pleasant,  spark- 
fing  beverage,  although  "horribly  polluted  "  by  a  neighboring 
cesspool,  18  estimated  to  have  caused  609  deaths.  The  Duke 
Street  pump,  in  Dublin,  had  a  similar  history. 

In  the  Sewage  Utilization  Act  of  1865,  we  find  this  clause  : 
"Nothing  contained  in  this  Act  or  any  other  Acts  referred  to 
therein  («.  e.,  all  the  sanitary  Acts  previously  passed),  shall 
authorize  any  sewer-authority  to  make  a  sewer  so  as  to  drain 
direct  into  any  stream  or  water-course."  By  the  same  Acts, 
the  powers  of  sewer  authorities  were  extended  as  to  the 
pollution  of  streams.  Seventeen  years  had  sufficed  to  reverse 
entirely  the  laws  on  the  subject.  In  1848,  towns  were  urged 
to  empty  sewage  freely  into  the  most  convenient  water- 
courses. 

*  In  Fnukoe,  attention  was  directed  to  this  matter  oyer  forty  years  ago, 
and  especially  with  regard  to  the  pollution  of  wells  from  cemeteries.  A  law 
wss  passed  prohibiting  the  opening  of  wells  within  one  hundred  meters^  of 
any  place  of  bnrial ;  bnt  that  distance  was  soon  found  insufficient  for  deep 
wells,  which  have  laiger  drainage-areas  than  those  near  the  surface,  and 
which  were  fonnd  to  he  poUuted,  in  some  cases  at  a  distance  of  two  hundred 
ueteiB.  A  weU  seventy-four  meters  deep,  at  Bondy,  near  Paris,  was  polluted 
hy  the  contents  of  cesspools  stored  there. 

t  A  celebrated  horticulturist  in  Brighton,  England,  dilutes  his  manure 
until  it  has  neither  taste  nor  smelL 

*  As  tlM  metric  ■ystem  U  OMd  in  levsral  plaeca  in  this  paper,  the  reader  is  referred  to  the 
table  of  eqniTalenis  on  peg*  18. 
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The  Sewage  Utilization  Act  of  1867  allowed  authorities  to 
purchase  land,  either  in  or  out  of  their  districts,  or  to  lease 
it  for  seven  years,  for  sewage-works.  With  the  aid  of  aQ 
these  Acts,  and  after  many  injunctions,  the  work  of  purifying 
the  streams  of  England  proceeded  very  slowly,  until  the  Act 
of  1869  allowed  towns  to  borrow  of  the  general  govemmeDt 
money  for  sanitary  improvements  at  a  low  rate  of  interest. 

Even  then,  however,  it  was  almost  impossible  for  the  court 
to  enforce  much  vigorous  action.  In  1871,  the. Royal  Sani- 
tary Commissioners  say  (Second  Keport,  vol.  2,  p.  345) : 
"These  courts  have  proved  incompetent  to  deal  with  the 
mischief  and  inefficient  to  stop  the  evil." 

The  latest  legislation  shows  different  results.  In  a  recent 
case,  "The  Attorney-General  v.  the  Mayor  of  Darlington," 
the  defendants,  who  had  been  enjoined  from  polluting  air  and 
water  by  their  sewage,  petitioned  to  have  the  time  for  the 
completion  of  their  works  extended  to  June,  1876.  The 
vice-chancellor  held  that  the  authorities  had  been  dilatory, 
allowed  them  till  March  1,  1876,  to  remove  all  causes  of 
offence,  and  decided  that  they  should  pay  the  costs  of  the 
trial.  The  excuse  that  they  could  not  get  land  he  considered 
insufficient,  as  they  might  apply  to  parliament  for  a  special 
Act  to  take  land,  if  they  could  not  get  it  under  existing  laws. 

A  few  years  ago  earth-closets  were  accepted,  by  Act  of  par- 
liament, as  a  substitute  where  water-closets  had  been  required 
by  previous  laws. 

There  are  no  accurate  returns  of  the  towns  which  are  mak- 
ing attempts  to  purify  their  sewage.  In  1873  there  were, 
according  to  a  parliamentary  paper,  one  hundred  and  twenty- 
eight  that  had  done  so  by  means  of  loans  from  the  govern- 
ment alone.*  As  a  rule,  after  injunctions  have  been  served 
requiring  towns  '^  to  purify  their  sewage  according  to  the  be$t 
known  methods,"  the  authorities  have  been  apparently  satis- 
fied if  any  attempt  is  made,  no  matter  how  imperfect  its 
results ;  and  actual  penalties  have  not,  as  yet,  been  inflicted 
on  individuals,  corporations  or  towns  for  polluting  streams. 

The  Esk,  and  a  few  other  streams,  have  been  somewhat 

*  This  is  probably  coDslderably  more  than  half  the  total  nnmber.  In  IdSS 
twelve  towns  had  adopted  measures  for  the  purification  of  sewage;  in  1860, 
there  were  thirty. 
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purified  from  the  refuse  of  manufactories,  after  repeated  iu- 
jtinctioDS,  aud  in  a  few  cases  from  the  fear  of  injunctions ; 
but,  generally  speaking,  there  is  not  yet  any  decision  reached 
as  to  whether  the  manufacturers  themselves,  or  the  towns 
-within  the  limits  of  which  they  discharge  their  refuse,  are  to 
keep  the  rivers  clean.  The  policy  of  the  government  has 
been  gradually  to  educate  the  manufacturers  into  the  knowl- 
edse  that  it  is  for  their  interest  that  the  streams  should  be 
purified. 

Considerable  progress,  however,  has  been  made  in  purify- 
ing the  refuse  from  dye-works  and  print-works,  the  alkaline 
refuse  from  the  one  neutralizing  the  acid  from  the  other,  and 
carrying  down  in  the  precipitate,  as  a  mud,  many  of  the  im- 
purities of  both  fluids.  Solid  materials,  too,  like  ashes  and 
cinders,  are  now  kept  out  of  the  streams,  in  many  cases ;  but 
manufacturers  are  generally  obliged  to  have  depositing  reser- 
voirs, in  order  to  purify  the  water  which  they  get  for  their 
o^wn  use,  when  they  require  to  have  it  clean. 

Several  of  the  large  cities  in  England  get  their  water-sup- 
plies from  sources  polluted  by  sewage.*  The  stench  from 
some  of  their  rivers  in  summer  is  still  considerable.  Under 
such  circumstances  the  greatest  attention  has  been  given  to 
the  subject.  The  first  Rivers  Pollution  Commission  was 
appointed  in  1866,  and  the  second  in  1868.  Their  exhaus- 
tive investigations  have  extended  over  ten  years.  A  Rivers 
Pollution  bill  was  introduced  in  1872,  with  the  object  of  com- 
pelling the  cleansing  of  the  water-courses,  but  it  has  been 
modified  many  times,  and  has  not  yet  been  passed. 

The  Rivers  Pollution  bill  of  1875  also  failed  to  pass,  but  it 
fairly  represents  the  mature  opinion  of  England  at  the  present 
time,  and  will  probably  be  more  successful  at  the  next  session 
of  parliament.  It  provides  that  no  liquid  or  solid  se^^age 
be  passed  into  lakes,  canals,  streams  or  rivers,  unless  it  be 
first  purified  by  ^  the  best  practicable  and  available  means  ** ; 
that  sanitary  authorities  provide  sewers  for  manufacturers,  the 
latter  to  pay  any  additional  expense  required  for  dealing  with 
heated,  filthy,  noxious  or  polluting  fluids  discharged  by  them ; 

*  Before  a  better  water-supply  had  been  fhmished  to  Castleford  and  Bir- 
mingbam,  many  of  the  inhabitants  of  those  places  were  obUged  to  nse  the 
poUnted  waters  of  the  Aire  and  the  Tame  for  domestic  purposes. 
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that  no  poisonous  matters  be  discharged  into  the  sewers  until 
they  be  first  rendered  harmless ;  that  the  Local  Government 
Board  may  cornpel  local  authorities  to  carry  out  the  provisions 
of  the  Act ;  and,  finally,  that  offences  are  to  be  restrained  by 
summary  order  of  the  county  court,  defaulters  to  be  fined  £50 
a  day. 

The  English  lav^  does  not  state  what  are  the  **  best  practir 
cable  and  available  means ''  of  purifying  sewage.  Undoubt- 
edly, no  universal  rule  can  be  made  to  apply  to  all  cases. 
The  impossibility  of  getting  land  in  some  cases,  and  the  exor- 
bitant rents  demanded  for  it  in  others,  have  driven  some 
towns  to  processes  which  did  not  find  favor  with  them,  but 
which  can  be  carried  out  only  on  small  areas. 

No  authoritative  body,*  so  far  as  I  have  been  able  to  learn, 
has  declared  itself  as  fully  satisfied  with  any  other  process  for 
the  purification  of  sewage  than  that  of  irrigation,  f 

*^  Sewage-interception  is  always  practicable.  Where  it  can 
be  applied  fresh  to  the  land,  there  is  least  nuisance,  and  least 
cost  to  the  rate-payers.  Where  the  solids  are  extracted  by 
mechanical  deposition,  there  is  pecuniary  loss  in  the  opera- 
tion, and  running  streams  receiving  the  effluent  water  are  still 
polluted,  the  pollution  being  greater  as  the  volume  in  the 
stream  is  relatively  small.     No  arrangements  for  treating 

*  Compare  Mr.  Ghadwick's  leport  in  1842 ;  Mr.  Aiutin's  report  in  18S7 ;  the 
reports  of  the  Sewage  of  Towns  Commission ;  the  evidence  hefore  the  select 
committee  on  the  Sewage  of  Towns ;  the  reports  of  the  Qeneral  Board  of 
Health,  of  the  Royal  Sanitary  Commission,  of  the  Metropolitan  Drainage 
Commission,  of  the  two  Rivers  PoUntion  Commissions;  and,  finally,  the 
reports  of  the  Medical  Officer  of  the  Privy  Council.  In  individual  cases  the 
officers  of  the  Home  Secretary  have  reported,  after  investigation,  that  '*  the 
best  practical  means  of  dealing  with  the  sewage  "  had  been  used  when  other 
processes  had  been  adopted.  In  these  oases  there  was  some  special  difficulty 
in  th^  way,  and  a  very  liberal  interpretation  has  always  been  given  to  the 
law. 

t  It  has  been  stated  by  the  opponents  of  irrigation  that  "parUamentaiy 
committees  and  royal  commissions^  that  have  been  created  for  the  expreM 
purpose  of  dealing  with  this  important  question,  have  approached  the  in- 
quiry with  a  manifest  bias  in  favor  of  some  particular  scheme,  and  with  a 
preconceived  opinion  of  the  way  in  which  the  subject  should  be  treated. 
They  have,  therefore,  selected  their  witnesses  and  sifted  the  eridenoe  so  as 
to  suit  the  particular  objects  in  view."  [The  Sewage  Question:  from  Dr. 
Letheby's  ''Notes  and  Chemical  Analyses."  London:  1872.]  It  can  hardly 
be  possible  that  such  an  opinion  is  at  aU  general.  It  certainly  would  not 
find  favor  in  this  country. 
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Bewage  are  satisfactory,  except  its  direct  application  to  the 
land  for  agricultural  purposes.'' 

This  statement  of  the  First  Rivers  Pollution  Commission  in 
1867,  may  fairly  be  taken  as  the  result  of  twenty-five  years' 
experience  in  England;  and  the  ** official  opinion,"  if  the 
term  may  be  used,  has  not  changed  since  that  time.  They 
also  recommended,  ^  That  after  the  lapse  of  a  period  to  be 
allowed  for  the  alteration  of  existing  arrangements,  it  may  be 
made  unlawful  for  any  sewage,  unless  the  same  has  been 
passed  over  land  so  as  to  become  purified,  or  for  any  injuri- 
ous refuse  from  manufactures  or  agriculture,  to  be  cast  into 
the  river  Lea,  or  into  any  of  its  tributaries ;  and  that  persons 
offending  in  this  respect  be  made  liable  to  penalties  to  be 
recovered  summarily." 

The  Sewage  of  Towns  Commission  (the  Earl  of  Essex, 
Bobert  Bawlinson,  J.  Thomas  Way  and  John  Simon)  has 
given  the  same  opinion  in  their  second  report  in  these  words : 
**It  is  matter  of  regret  that  so  little  progress  has  been  made 
in  the  utilization  of  sewage  in  this  way  since  the  period  of 
oar  previous  report."  They  consider  the  most  complete  and 
beneficial  method  of  disposing  of  sewage,  where  circumstances 
are  favorable,  to  be  its  direct  application  to  land  in  the  liquid 
form.  In  their  last  repert  they  say :  ^  The  right  way  to  dis- 
pose of  town-sewage  is  to  apply  it  continuously  to  land ;  and 
it  is  only  by  such  application  that  the  pollution  of  rivers  can 
be  avoided." 

SUBSTITUTBS  FOR  THE  WaTER-CaBRIAGE   SySTEM. 

Many  towns  as  well  as  individuals,  with  a  view  to  avoiding 
the  evils  connected  with  sewers  and  water-closets,  have 
adopted  various  substitutes,  the  more  common  of  which,  as 
used  in  England,  will  be  briefly  considered. 

The  more  important  of  the  substitutes  for  the  water-closet 
system  sre» 

1.  Mottle's  Dry-Earth  Closet. 

2.  The  Charcoal-Closet. 

3.  The  Ooux  System. 

4.  The  Ashpit. 
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1.  The  earth-closet  is  tolerably  familiar  to  us  in  this  country ; 
but  here  and  in  England  it  is  universally  considered  inferior 
to  the  water-closet  in  point  of  cleanliness  and  comfort,  while 
scientific  investigation  thus  far  does  not  indicate  that  earth  is 
any  better  as  a  disinfectant  than  water,  if  as  good.  Con- 
sidering the  trouble  of  providing  sufficient  earth  (four  pounds 
daily  to  each  individual),  the  trouble  and  expense  of  artifi- 
cially drying  it,  and  the  annoyance  from  frequent  removal  by 
hand  of  a  large  quantity  of  material  which  has  only  a  trifling 
commercial  value,  the  earth-closet  has  always  given  way  as 
soon  as  water-closets  have  become  obtainable.  With  careful 
supervision,  however,  they  serve  a  very  good  purpose,  and 
in  country  sick-rooms,  especially  if  powdered  charcoal  be 
used  instead  of  earth,  are  perhaps  the  best  things  attainable. 
Practically  speaking,  they  do  not  often  get  attention  and  care 
enough.  In  New  Orleans  *  they  have  become  a  great  nuisance 
in  the  public  schools.  With  constant  care  they  serve  an 
admirable  purpose. 

Dr.  Buchanan,  in  a  report  on  dry-earth  closets,  says,  in 
the  twelfth  report  of  the  Medical  Officer  of  the  Privy  Council 
of  England,  p.  80  :  *^If  about  a  pound  and  a  half  of  suitable 
earth,  carefully  dried ^  be  thrown  over  a  dejection,  all  smell 
from  it  is  forthwith  removed ;  and,  if  the  same  quantity  be 
mixed  with  half  a  pint  of  urine,  the  latter  is  absorbed.'' 

Even  on  this  estimate,  which  is  very  low,  of  the  amount  of 
earth  required  by  each  individual,  and  assuming  that  four 
persons  use  one  closet,  every  house  would  require,  for  each 
closet,  about  one  ton  of  earth  each  year,  making  nearly 
85,000  tons,  or  fifty  acres  of  land  about  two  feet  deep,  for 
a  city  of  the  size  of  Boston. 

This  earth  must  be  dug,  screened,  dried,  carted  to  the 
houses  and  removed  again.  The  method  is  at  least  an  expen- 
sive and  troublesome  one  on  a  large  scale. 

2.  The  charcoal-closet  is  used  by  about  twenty  thousand 
workmen  in  the  ship-yards  on  the  Clyde,  and  in  many  of  the 
public  privies  in  Glasgow.  It  is  open  to  many  of  the  same 
objections  as  the  earth-closet.  If  worked  by  automatic 
apparatus,  it  gets  out  of  order  easily.     If  the  application  of 

'Report  of  the  New  Orleans  Board  of  Health,  1875. 
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the  absorbent  is  intrusted  to  each  one  after  using  the  closet, 
or  even  to  nurses  and  attendants,  as  in  the  fever  hospital  in 
Glasgow,  this  process  is  occasionally  neglected,  and  a  nuisance 
may  result.  The  charcoal  is  removed  and  stored  under  cover 
until  a  considerable  quantity  has  accumulated,  when  it  is  re- 
moved by  a  company  who  extract  ammonia,  etc.,  from  it,  and 
return  it  dry,  free  of  charge,  to  be  used  again. 

3.  The  Goux  system,  introduced  from  France,  is  used 
somewhat  in  a  few  towns  in  England.  It  consists  in  collect- 
ing the  excrement  in  tubs  lined  with  dry  absorbents,  such 
as  dust,  chaff,  house-sweepings,  etc.  A  feeble  manure  of 
slight  value  is  obtained.  In  one  of  the  towns  in  England 
where  3,120  of  the  Goux  closets  are  in  use,  over  a  thousand 
tons  of  this  manure  have  accumulated  because,  as  the  manager 
said,  they  will  not  allow  the  farmers  to  take  it  at  one-fourth 
of  its  cost,  which  is  all  that  could  be  got  for  it. 

4.  Ash-closets  are  used  largely  in  Lancashire.  In  Man- 
chester there  are  over  15,000  of  them.  The  daily  scaveng- 
ing in  that  city  is  done  at  a  cost  of  £10,000  a  year,  whereas 
all  their  privies,  cesspools  and  ashpits  might  be  abolished, 
and  drains  might  be  provided  at  a  cost  of  only  £60,000,  of 
which  the  yearly  interest  would  be  £2,400  in  place  of  the 
£10,000  now  spent.  This  expensive  and  disagreeable  method 
of  removing  the  "filthy  stuff,  too  poor  for  use*  as  manure,"  is 
adopted  under  the  conviction  that  in  this  way  their  sewage 
may  be  kept  inoffensive  enough  to  be  discharged  into  the 
river  Irwell  without  purification ;  but  the  investigations  of  the 
Sivers  Pollution  Commission  show  conclusively  that  the 
sewage  contains  nearly  as  great  a  proportion  of  putrescible 
matter  in  this  form  as  when  collected  by  the  water-closet 
system.  The  condensed  table  on  the  next  page,  from  Hoff- 
mann and  Witt,  shows  this  fact  most  clearly.  The  results 
are  given  in  parts  per  100,000. 

Where,  however,  for  any  reasons,  sewers  are  not  to  be 
had,  this  system  of  removal  is  very  much  to  be  preferred  to 
cesspools,  privies,  etc. 

*  Where  ashes  are  not  largely  mixed  with  the  excrement,  as  at  Rochdale, 
the  sale  produces  qnite  a  fair  revenue. 
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COlCPOSTriOK  OF  SEWAGE. 
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Total  of  solid  matters  in  solation, 
Organic  carbon,      .... 
Organic  nitrogen,  .... 
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Nitrogen,  as  nitrates  and  nitrites,  . 
Total  combined  nitrogen. 
Chlorine, 
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^  Total,  . 


72.200 

4.696 

2.205 

6.70S 

.003 

7.728 

10.660 

24.180 

20.610 

44.690 


82.400 

4.181 

1.975 

5.435 

0.000 

6.451 

IIJ^ 

17.810 

21.300 

89.110 


The  proportion  of  putrescible  organic  matter  in  solution 
was  greater  from  sewage  in  the  water-closet  towns,  but  that 
in  suspension  was  greater  in  the  others.  Of  course,  the  total 
quantity  of  refuse  discharged  by  the  sewers  is  less  in  the 
towns  supplied  with  privies.  The  amount  of  sewage  corre- 
sponding to  1,066  persons  where  water-closets  are  used,  ia 
the  same  as  that  from  1,154  under  the  other  system. 


Experience  in  France. 

In  France,  sanitary  measures  have  formed  an  important 
part  of  the  Code  NdpoUon  since  the  time  of  the  First  Empire. 
The  scientific  inquiries  made  in  Paris,  and  the  results  as 
embodied  in  legislation,  at  the  time  when  the  French  gran^ 
deur  was  at  its  height,  were  freely  quoted  in  England  when 
questions  relating  to  public  health  began  to  attract  attention 
there. 

No  general  systems  of  sewerage  in  populous  places  had,  as 
in  England,  sent  the  sewage  of  millions  of  people  into  the 
small  streams.  The  manufactories  of  France  are  still  largely 
such  as  do  not  use  ^  gross  material "  to  the  same  extent  as  is 
done  in  England,  nor  do  they  have  so  large  an  amount  of 
refuse  to  dispose  of.  Even  in  the  larger  cities  the  Josses 
d'avsancey  (cesspools)  and  fosses  mobiles y  (pails,  tubs,  barrels, 
etc.,  emptied  by  hand)  are  commonly  used,  while  still  ruder 
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appliances  are  common  in  the  small  towns  and  villages,  so 
that  comparatively  little  passes  into  the  streama* 

There  are  five  laws  (of  1669,  1672,  1777,  1782  and  1783) 
prohibiting,  under  penalty  of  punishments  and  fines,  the 
obstruction  of  navigable  rivers  by  dams  and  mills  of  certain 
kinds.  At  the  same  time,  all  persons  are  forbidden  to  cast 
into  such  rivers  anything  which  tends  to  raise  their  beds,  or 
to  throw  any  filth  of  any  kind  on  the  banks.  In  the  case  of 
small,  non-navigable  streams,  local  pr^ets  and  mairea  are 
allowed  to  make  and  enforce  such  regulations  *  as  the  health 
of  the  community  demand. 

We  have  seen  that  formerly  similar  laws  were  enforced  in 
England ;  but  the  enormous  development  of  the  manufacturing 
industry  in  that  country,  and  the  national  sensitiveness  as  to 
the  liberty  of  the  subject,  served  in  course  of  time  to  render 
them  all  dead-letters. 

Much  has  been  done  in  France  towards  the  utilization  of 
the  refuse  firom  manufactures,  so  that  the  rivers  Yesle,  Mel- 
lette and  Montford,  are  now  much  purer  than  they  were  ten 
years  ago.  This  result  has  been  partly  due  to  voluntary 
eo5peration  with  the  government  on  the  part  of  the  manu- 
fiu^turers,  and  partly  to  the  coercive  measures  of  the  Conseil 
ihygiine  ei  de  salubrile.  Various  plans  for  purifying  the 
sewage  have  been  tested,  but  the  results  of  Prof.  Moll's  exten- 
sive experiments  show  that  only  irrigation  is  successful.  In 
regard  to  the  refuse  fluids  from  starch-works,  he  says  that, 
*"  before  fermentation,  they  are  inodorous  and  quite  harmless 
for  vegetables.  If,  on  the  contrary,  they  are  kept  in  ditches 
for  settlement,  they  soon  stink  and  destroy  all  vegetation-^f 

In  spite  of  the  cesspool-system,  and  the  necessarily  offen- 
sive methods  of  emptying  them,  the  sewage  proper  has 
already  seriously  polluted  the  streams  in  the  neighborhood  of 
Marseilles,  Lyon,   Rheims   and   Paris.     In  the  latter  two 

*  The  fear  of  the  approach  of  the  cholera,  in  1848,  led  to  a  decree 
creating  in  each  district  of  France,  a  council  of  pnblic  health  to  be  con- 
nected with  a  central  council  of  the  department.  These  boards  have  not 
aoeouiplished  mnch.  Different  branches  of  sanitary  affairs  are  now  nnder 
the  Minister  of  Agricnltnre  and  Commerce,  the  Minister  of  the  Interior,  and 
the  Minister  of  War  and  of  the  Nayy.  A  strong  effort  is  making  for  the 
creation  of  a  Minister  of  Hygiene  and  Public  Health. 

t  Translated  by  Edwin  Chadwick,  Esq.  [Journal  of  the  Society  of  Arts, 
September  17, 1875]. 
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cities,  expensive  dredging  is  resorted  to,  in  order  to  clear  the 
Yesle  and  the  Seine  from  sewage-deposits,  and  the  stench 
from  the  two  rivers  is  intensely  disagreeable.  At  Clichy, 
when  the  larger  intercepting  sewer  of  Paris  discharges,  the 
stream  is  dark,  offensive,  and  bubbling  with  gases  that  result 
from  decomposition.*  Nevertheless,  the  banks  are  lined  with 
fishermen,  who  have  **good  luck"  unless  they  get  near  the 
sewer-outlets,  where  the  fish  are  too  well  fed  to  bite.f 

The  places  are,  then,  comparatively  few,  where  the  pollu- 
tion of  the  streams  has  become  so  serious  as  to  make  their 
purification  a  matter  of  immediate  importance ;  but  the  matter 
has  attracted  the  attention  of  scientific  investigators  for 
twenty  years.  By  a  serious  of  experiments  at  the  laboratory 
of  the  JScole  des  Fonts  et  Chaussees  under  MM.  Belgrand  and 
L6on  Durand-Claye,  the  various  precipitating  processes  were 
found  to  darify  the  sewage ;  but  the  effluent  fluids  always 
contained  a  large  part  of  the  matters  valuable  as  manure. 
No  opinion  was  given  in  their  report  as  to  the  value  of  the 
solid  residue  as  manure.  The  laboratory  experiments  seemed 
rather  favorable  to  precipitation,  for  no  account  was  taken  of 
the  difficulty  of  getting  rid  of  the  precipitate,  and  the  effluent 
was  found  valuable  for  irrigation. $  One  hundred  thousand 
francs  were,  therefore,  voted  to  M.  Mille,  who  had  already 
investigated  and  written  upon  the  subject,  and  to  M.  Alfred 
Durand-Claye,  to  carry  on  experiments  on  a  large  scale  at 
Clichy.  A  few  acres  of  land  were  taken;  irrigation  was 
successful,  but  precipitation  was  only  tolerably  so.  It  was 
found  that  in  practice  the  precipitation-processes  were  clumsy, 
offensive,  costly  and  inefficient,  that  they  darijied  without 
purifying.  Moreover,  if  the  precipitate  were  carried  more 
than  a  few  miles,  its  value  was  found  to  be  not  sufficient  to  pay 
for  cartage.     The  report  was  decidedly  in  favor  of  irrigation. 

In  1849,  it  cost  9,000  francs  to  dredge  sewage  from  the 
Seine.  In  1869,  the  sum  had  increased  to  100,000  francs. 
The  river  was  rather  sluggish,  and  complaints  of  offensive 

*  Thore  are  no  oxtensiye  flats  near  Paris,  as  there  are  near  London ;  and, 
there  being  no  ebb  tide  to  return  the  filth  from  the  sewers,  it  is  carried  down 
to  pollute  the  air  and  drinking-water  of  towns  nearer  the  sea. 

t  It  {^putrid  sewage  or  the  refuse  from  certain  manufactories  which  driTea 
fish  from  the  rivers. 

\  ^*  Elles  seraient  tr^favorables  poor  I'irrigation." 
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odors  from  it  kept  increasing.  Finally,  in  1868,  800,000 
francs  were  appropriated  for  the  works  at  Qennevilliers,  a 
peninsula  formed  by  a  bend  of  the  Seine  opposite  Paris. 
Two  steam-pumps  were  located  at  Asni^res,  and  iron  conduits 
were  built  across  the  Seine  to  convey  the  sewage  to  the  grav- 
elly plain  which  it  was  proposed  to  irrigate.  The  city  took  a 
farm  of  twelve  acres ;  and  the  result  of  the  first  year's  culti- 
vation by  sewage  was  so  astonishing  that  in  the  next  July 
** farmers  applied  for  twenty-four  acres  more ;  in  August,  for 
forty;  and  in  September  for  sixty."*  The  profits  of  the 
farmers  were  great;  for  the  soil  was  sandy  and  barren,  and 
the  sewage,  which  cost  the  city  a  large  sum  for  its  delivery, 
"was  given  them  for  nothing.  The  experiment  is  still  going 
on,  although  it  was  interrupted  for  a  time  by  the  war.f 

In  1870  an  official  provisional  injunction  {^sorte  d^injono- 
iion  **)  from  the  state  increased  the  zeal  of  the  city  to  purify 
the  river,  and  renewed  efforts  were  made  to  extend  the  area 
of  irrigation.  Six  thousand  cubic  meters  of  sewage  were 
used  daily  on  eighty  acres.  A  plan  was  approved  which  was 
to  cost  10,000,000  fmncs ;  but  the  war  broke  out,  and  all 
operations  were  suspended.  In  1872,  a  million  francs  were 
▼oted,  and  the  work  is  continually  extending. 

As  early  as  1848,  the  increase  of  the  woolen  factories  at 
Bheims  had  drawn  attention  to  the  great  pollution  of  the  river 
Vesle.  Two  intercepting  sewers  were  built  in  1852,  convey- 
ing the  sewage  to  precipitating-tanks,  where  it  was  clarified  by 
simple  subsidence.  The  process  was  kept  up  for  five  years, 
and  was  then  abandoned  because  the  precipitate  met  with 
scarcely  any  favor  as  a  manure ;  **  the  pollution  of  the  river 
<x>ntinued,*'  and  the  complaints  against  the  city  increased. 
The  mayor  appointed  a  commission,  with  Ducb^lteau  at  the 
head,  who  made  an  exhaustive  report  on  the  subject  in  1870, 
after  making  many  experiments  with  sewage  on  a  small  scale. 
Their  experience  was  derived  from  England,  and  they  decided 
to  try  the  two  methods  (irrigation  and  precipitation)  in  use 

*  One  hundred  and  eigbty  seres  were  enltivated  in  1874,  and  abont  the 
same  nnmber  in  1875 ;  forty  thou  Band  cnblc  meters  of  sewage  being  delivered 
on  the  lami  dailj,  of  which  a  considerable  quantity  was  wasted. 

t  The  bridge  carrying  the  main  condnits  was  blown  up.  Later  it  was  the 
scene  of  an  engagement  between  the  Commnue  and  the  army  of  TeDiaiUesw 
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there.  The  river  had  become  extremely  filthy.  Its  greatest 
flow  was  eight  cubic  meters  a  second,  and  in  summer  only 
six  hundred  or  even  two  hundred  decimeters.  It  received 
nineteen  thousand  cubic  meters  of  sewage  daily,  or  three  hun- 
dred to  each  one  thousand  inhabitants.*  The  river  contained, 
in  itself,  only  twice  as  much  water  as  there  was  sewage  flow- 
ing into  it.  The  daily  discharge  of  sewage  contained  thirty 
thousand  kilograms  of  impurities  in  suspension  and  in 
solution. 

Tlie  "lime  process'*  was  tried  and  found  inefficient,  because, 
although  it  precipitated  the  solids,  its  action  on  the  soluble 
organic  matter,  like  that  of  all  other  chemical  processes,  was 
almost  nothing.  The  ammonia  was  set  free  by  the  stronger 
alkali,  and  lost;  so  that  people  complained  of  the  bad  smell 
from  the  works  as  much  as  ever  before. 

Similar  practical  difficulties  were  encountered  in  testing  the 
other  precipitating  processes,  and  none  gave  results  ** worthy 
the  attention  of  the  commission,"  except  a  mixture  of  lime 
with  a  ferruginous  clay  and  sulphate  of  iron.  The  manure  pro- 
duced cost  176,000  francs  a  year,  or  eight  francs  a  ton, 
including  transportation  of  six  miles.  It  could  be  sold  only 
at  great  loss,  as  each  ton  (nine  hundred  kilograms,)  contained 
two  hundred  kilograms  of  worthless  mineral  matter,  and  three 
hundred  and  fifty  to  seven  hundred  kilograms  of  water.  To 
obtain  an  idea  of  its  value  as  compared  with  common  manure, 
which  was  much  cheaper,  three  lots  of  land  of  equal  size, 
were  cultivated  for  two  years,  with  the  following  results  in 
crops  raised  during  the  two  seasons  : — 


CROPS  RAISED. 


First  year,  beets,  . 

Second  year,  wheat,  |  (^^81^,' 


'     s 

^  ^  s 

J.  g  I 


V         ^         ■ 

^  5  £ 

^   ^5 


37,200 
4,900 
1,540 


Si 

I's 

C     -  a 


L',74U 
1,175 


*  Id  Paris  the  proportiou  is  only  one-half  as  great. 
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Fifty  cubic  meters  were  used  upon  each  acre.  Irrigation 
was  decided  to  be  the  least  expensive,  and  the  only  satisfac- 
tory method,  and  has  been  adopted.* 

The  sewage  of  Versailles  and  of  St.  Germain  will  probably 
be  utilized,  as  complaints  are  loud  in  regard  to  the  condition 
of  the  streams  into  which  they  drain.  Imperfect  irrigation  is 
carried  on  at  Carcassonne,  Cambrai,  Aix  and  Chanibery. 
Many  of  the  manufacturers  in  the  north  of  France  partially 
purify  their  sewage,  or  irrigate  with  it. 

The  precipitating  processes  are  not  used  by  cities  or  towns. 

Experience  in  Germany. 

There  are  no  general  laws  in  Germany  for  the  supervision 
of  factories,  nor  any  laws  forbidding  the  discharge  of  sewage 
into  water-courses.  The  Act  of  lrf43,  of  Prussia,  prohibits 
manufacturers  from  casting  into  streams  water  which  had 
been  used  for  dyeing,  fulling,  tanning,  and  similar  processes, 
if  annoyance  be  caused  thereby  to  the  public,  or  their  supply 
of  pure  water  endangered.  ^  The  law  of  1846,  of  the  same 
country,  requires  ownera  of  works  to  remove  from  the  sew- 
age any  ingredients  injurious  to  the  culture  of  any  meadow- 
lands  over  which  they  may  flow.  The  interpretation  and 
enforcement  of  these  two  Acts  rest  with  the  police  of  the 
various  cities  and  towns. 

Until  ten  years  ago,  Hamburg  was  the  only  German  city 
which  had  a  sewerage-system,  and  water-closets  in  a  large 
number  of  its  houses.  The  other  cities  were  all  more  or  less 
filthy.  Throughout  the  Empire,  the  use  of  cesspools  and  tubs 
was  universal.  Varrentrapp  stated,  in  1868,  that  it  was 
offensive,  to  both  eyes  and  nose,  to  enter  the  majority  of 
German  houses  in  the  warm  weather.  The  few  sewers  which 
existed  were,  many  of  them,  so  choked  with  filth,  that  it  was 
often  difficult  to  ascertain  even  of  what  their  bottoms  were 
made.  In  spite  of  all  this,  some  of  the  rivers  were  very 
filthy,  although  none  of  them,  except  the  Spree  and  a  few 
others,  had  approached  the  condition  of  some  of  the  English 
rivers. 

•  Rapport  8ur  Ips  Eanx  fVfegout  de  Reims  par  M.  Alfred  Dnrand-Claye, 
inj^nifur  defi  ponts  et  chauHs^es.  [BuUetiu  Meiisuel  de  la  &oci6t^  des  Agri- 
cuUeurs  de  France,  ler  Juilleti  1873.] 
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Berlin,  a  city  now  of  nearly  a  million  inhabitants,  in  1861 
had  only  1,584  houses  supplied  with  water-closets,  and  the 
number  was  not  quite  trebled  in  the  next  four  years.  The 
city  was  so  badly  draiued,  that  the  authorities  had  been  at 
work,  since  1828,  trying  to  devise  means  for  improving  it. 
Various  projects  were  proposed ;  but  some  were  too  costly, 
and  others  were  insufficient. 

Scientific  men,  with  Pettenkofer  at  their  head,  opposed 
sewers,  because  the  only  ones  with  which  they  were  familiar 
were  badly  constructed,  allowing  the  sewage  to  escape  freely, 
and  to  contaminate  the  soil.  This  was  considered  an  evil  to 
be  avoided  at  any  cost,  in  view  of  the  theory  that  typhoid 
fever  and  cholera  were  directly  dependent  on  low  levels  of 
ground-water,  and  organic  decomposition  going  on  there. 
By  digging  down  to  the  sides  of  badly-constructed  sewers, 
Pettenkofer  found  the  soil  moist  and  foul-smelling;  and 
Feichtinger  found  large  quantities  of  organic  matter  in  such 
soil.  In  his  report  on  the  sewerage  of  Basel,  in  1869,  Pet- 
tenkofer opposed  the  introduction  of  water-closets.*  Even 
granting  that  sewers  were  necessary,  he  thought  that  by  keep- 
ing out  of  them  the  contents  of  water-closets,  just  so  much 
more  scwnge  could  be  kept  from  getting  through  into  the 
soil.  To  his  surprise,  however,  he  found  that  in  Rugby,  with 
water-closets,  a  liter  of  sewage  contained  151  milligrams  of 
organic  matter,  while  in  Munich,  without  water-closets,  it 
contained  much  more  ;  namely,  189  milligrams*  It  appeared, 
too,  that  although  if  was  forbidden  by  law  to  empty  privies, 
etc.,  into  the  sewers,  it  was  done  so  much,  undercover  of 
darkness,  that  night-sewage  contained  37  per  cent,  more  of 
soluble  organic  matter  than  that  of  the  day-time.  The  chlo- 
rine and  potash,  especially,  were  increased. 

In  1868,  Yarrentrapp  published  his  exhaustive  treatise  on 
the  drainage  and  sewerage  of  cities,  completely  refuting  the 
theory  that  sewers  must  pollute  the  soil,  and  showing  that 

*  Sewers,  he  said,  are  as  bad  as  cesspools  for  contaminating  the  air  and 
8oil|  and  the  cesspool-system,  well  ventilated,  is  as  efficient  as  sewers  in 
maintaining  the  purity  of  the  air,  ground,  and  water  near  honses.  (Lmft, 
Boden  und  Jf'oMer  des  Haunet  cbenso  rein  zu  erhalten  ma{f  trie  das  Sehimm- 
system.)  Liudley,  the  distinguished  engineer  of  the  works  at  Hambnrg 
and  Frankfort,  snys  tbat  coHspools  cannot  be  made  to  remain  absolutely 
water-tigbt,  a  statement  which  experience  has  confirmed  in  Paris. 
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twenty-fi^e  years  had  failed  to  produce  any  such  effect  in 
Hamburg,  an  observation  which  was  afterwards  verified  by 
Virchow  and  Pettenkofer.  Varrentrapp  argued  that,  on 
purely  sanitary  grounds,  filth  should  be  speedily  and  thor- 
oughly removed,  and  that  such  an  end  could  be  accomplished 
only  by  water-closets.  His  practical  statements  were  found 
80  convincing,  that  the  cities  of  Germany  are  fast  adopting 
the  methods  which  have  proved  so  successful  at  Hamburg. 
The  inland  cities,  generally  speaking,  are  preparing  to  dispose 
of  their  sewage  by  irrigation,  either  at  once,  or  when  the 
increasing  pollution  of  the  rivers  may  demand  it. 

At  Dantzic,  the  English  example  has  been  followed,  by  the 
advice  of  the  distinguished  engineer,  Wiebe ;  and  irrigation 
has  been  adopted,  after  some  successful  experiments  in  sew- 
age-farming, at  one  of  the  orphan  asylums. 

In  Munich,  Pettenkofer  has  continued  his  researches  on  the 
pollution  of  the  soil,  and  has  finally  shown,  as  already  proved 
by  Lindley,  that  well-built  sewers  do  not  allow  soluble  or- 
ganic matter  to  escape  into  the  ground  to  any  serious  extent, 
although  they  act  as  drains  in  relieving  the  soil  of  its  moisture. 

Dr.  Wolf  hUgel  has  also  proved  this  fact,  by  careful  analysis 
of  the  soil  in  different  places,  as  is  shown  in  the  following 
Ubie:-- 


Table  Mhovoing  the  comparative  pollution  of  the  soil  from  sewers^  ceee- 
pooUy  and  privj^vauUs^  as  given  by  Dr.  Med.  Oustav  Wolfhugel. 

[Besalts  ezpreMed  in  kilograms  to  the  cnbic  meter  of  earth.] 


coicPOsrnoH  of  sarth. 


"3 


15 


ill 


If 
III 


»  s 


I 


if 
2  - 


I 


9 


Depth  in  meters  at  which  analyses  were 

made, 

Residne  on  evaporation. 
Loss  on  ignition,    . 
Organic  substances, 
ChTorine,        • 
Nitric  acid,     .        • 
Loss  on  ignition,    . 
Nitrogen, 


Soloble  con- 
stitaentB,  • 

Insolable,     . 


8.7 
.211 
.052 
.118 
.010 
.012 

1.504 
.014 


.217 
.091 
.093 
.02  k 
.018 
8.356 
.055 


2.4t 
.603 
.185 

1.257 
.110 
.019 

5.461 
.060 


2.3 

4.710 

1.500 

2.230 

.330 

.460 

39.772 

.956 


IMneUj  oadir  the  Mw«n. 


t  Directly  under  the  eeMpoola. 


310  STATE  BOARD  OF  HEALTH.  [Jan. 

By  digging  underneath  well-built  sewers,  Dr.  "Wolfhiigel 
showed  experimentally  to  a. large  number  of  experts  that  the 
soil  was  not  appreciably  affected  by  the  sewage. 

In  Berlin,  a  scientific  commission  was  appointed  in  1862, 
and  made  exhaustive  experiments,  continued  through  many 
years.  They  proved  by  scientific  analysis  and  by  inductiou, 
what  had  long  before  been  learned  in  England  by  practical 
experience : — 

1.  That  with  cesspools  and  privies,  the  soil  and  well  water 
become  dangerously  polluted. 

2.  That  sewers  need  not  pollute  the  soil. 

3.  That  streams  become  so  foul  when  used  as  receptacles 
for  sewage,  that  measures  must  be  taken  for  their  purificution. 

4.  That  the  only  practicable  means  of  purifying  sewage  is 
by  irrigation. 

They  have,  therefore,  adopted  a  sewerage-system  which  is 
to  be  completed  in  1883,  and  which  provides  for  purification 
of  the  sewage  by  irrigation. 

The  Berlin  commission  experimented  with  many  deodor- 
izers,* all  of  which  failed  to  prove  eflicient  at  reasonable  cost. 
Of  the  precipitating  systems,  they  tried,  during  several  years, 
Suvern's  (lime,  tar,  and  chloride  of  magnesium)  and  Lenk's 
(alumina,  soda,  and  chloride  of  zinc  or  iron)  as  promising  the 
best  of  them  all.  They  say  of  both  that  more  than  one-half 
of  the  soluble  organic  matter  passed  off  with  the  etfluent; 
that  the  living  organisms,  bacteria^  etc.,  were  not  killed,  and 
that  the  effluent  was  unfit  to  run  into  rivers.  Of  Suvern's 
process,  they  say  that  the  ** manure"  produced  was  not  of 
sufficient  value  to  pay  for  cartage  and  labor  ;f  while  by  Leuk's 
system  a  precipitate  was  formed,  which  was  worth  less  still, 
land  manured  with  it  producing  smaller  crops  to  the  acre  than 
unman ured  land.  Both  processes  clarified  the  sewage,  the 
latter  less  quickly  and  completely. 

*  As  waa  douo  by  the  French  experimentors  also ;  the  latter  selected  only 
three,  which  were  thought  to  show  a  reasouable  prospect  of  sneoeAS. 

t  lu  their  general  report  they  say  that  its  yalue  waa  "gleich  null,"— **ah- 
Bolutely  nothing." 
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Experience  in  Holland. 

The  Xether1and8,  as  is  well  known,  are  reclaimed  from  the 
sea,  being  surrounded  and  protected  by  enormous  dikes,  upon 
which  the  country  depends  for  security  against  inundations. 
The  level  of  the  canals  in  Amsterdam  is  thirty  centimeters 
below  half-tido  mark.  Many  of  the  cultivated  fields  through- 
out the  country  are  covered  with  water  during  the  winter 
months,  and  are  kept  dry  in  the  summer  by  means  of  wind- 
pumps,  which  raise  the  contents  of  the  ditches  at  the  sides  of 
the  fields  to  canals,  conducting  them  finally  to  the  sea. 

It  is  easy  to  see  that  the  difficulties  of  drainage  and  sewer- 
age are  great,  and  that  an  abundant  supply  of  pure  water  for 
domestic  purposes  is  almost  an  impossibility.  Many  of  the 
houses  in  the  cities  have  common  privies,  discharging  by 
straight,  or  nearly  straight,  tubes  into  the  canals.  Among 
the  wealthy  class  there  are  a  few  water-closets  and  cesspools. 
The  very  poor  have  no  accommodations  whatever,  and  throw 
into  the  stagnant  canals  the  refuse  which  does  not  escape  by 
surface-drainage,  or  into  the  sewers  at  the  street-openings. 
In  Amsterdam,  the  canals  comprise  about  one-fifth  of  the  area 
of  the  city,  forming  ninety  islands  connected  by  nearly  three 
hundred  bridges. 

Under  such  circumstances,  the  government,  finding  that 
there  were  so  many  objections  to  all  other  systems  of  sewer- 
age, decided  to  give  to  the  pneumatic  system  a  fair  trial. 
Schmick  bad  proposed  such  a  method  for  Frankfort,  and 
other  similar  systems  had  been  used  to  a  small  extent  in  a  few 
of  the  cities  of  Europe.*  Capt.  Liernur  alone,  however, 
h:is  brought  it  to  any  degree  of  perfection,  and  he  states 
that  it  is  found  completed,  according  to  his  plans,  only  in 
Holland,  t     Plans  were  accepted  for  Leyden  in  1870,  and  for 

*  It  is  said  that  Capt.  Licmur  got  his  idea  from  the  mde  pnenmatio 
system  in  use  at  Milan,  where  a  vacnum  is  got  by  first  fiUing  the  tanks  with 
wat4*r  ami  then  exhansting  them.    Tlie  water  is  carted  about  in  ox-carts. 

f  It  was  first  introduced  into  Prague  in  1868,  for  some  military*  barracks; 
later,  into  an  insane  asylum  at  Han  an.  In  answer  to  the  statement  of  the 
Berlin  Commission  that  in  these  two  places  the  system  had  proved  offensive, 
and  BO  unsatisfactory  as  not  to  lie  extended,  Capt.  Liemur  stated  that  the 
first  attempts  had  been  improved  upon,  and  that  in  Holland  he  had  over- 
come the  difficulties  which  had  proved  so  troublesome  at  Prague  and  Hanau* 
A  eommissioD  at  the  Hague  recommended  Liernnr's  system  for  that  city  in 
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Amsterdam  a  few  moDths  later.  The  works  were  completed 
in  1871. 

lu  Leyden,  a  city  of  40,000  inhabitants,  1,200  people  in 
the  poorest  quarter  have  their  houses  furnished  with  Liemur's 
system.  That  it  is  very  much  better  than  the  previous 
arrangement  of  throwing  filth  into  the  canals  by  hand,  ii 
universally  agreed.  The  authorities,  however,  as  in  Prague, 
apparently  do  not  consider  that  the  gain  is  in  proportion  to 
the  great  expense  incurred,  for  no  extension  of  the  scheme 
has  been  agreed  upon. 

In  Amsterdam,  the  odors  from  the  canals  have  been  for 
years  extremely  offensive.*  They  are  all  open  sewers,  with 
no  current,  and  foul  gases  are  constantly  bubbling  up  during 
the  summer.  During  winter  the  offence  is  less,  and  arises 
chiefly  from  the  distribution  of  so  much  filth  upon  the  ice. 
Naturally,  the  authorities  were  willing  to  try  any  system 
which  promised  any  solution  of  their  difficulty.  They 
adopted  the  Liernur  system  in  one  of  the  poorest  quarters 
of  the  city  in  1870.  On  the  10th  of  April,  1872,  Mayor 
den  Tex  and  the  aldermen  decided  upon  its  compulsory 
adoption  in  seven  other  small  districts.  At  the  present  time, 
it  has  been  introduced  for  a  population  of  6,000,  or  one- 
fiftieth  of  the  whole  city.  Mayor  den  Tex,  and  the  present 
Master  of  Public  Works,  state  that  it  has  given  entire  satis- 
faction in  the  poorer  parts  of  the  city,  where  there  was  abso- 
lutely no  accommodation  before,  and  where  the  closets 
connected  with  it  are  out  of  doors.  They  state,  also,  that 
its  first  cost  renders  it  doubtful  whether  it  will  be  extended 


1867,  but  it  haa  never  been  iDtrodnoed  there.  It  has  had  a  similar  fate  lately 
in  Rotterdam.  In  St.  Petersburg,  Capt.  Liernur  is  making  an  experi- 
mental introduction  of  his  method,  with  the  understanding  that  the  city  is 
not  t'O  bear  any  of  the  expense,  and  that  no  extension  is  to  be  made  unless 
the  system  proves  satisfactory.  Capt.  Liernur  is  preparing  plans  which 
he  hopes  may  be  accepted  for  Geta  and  Naples.  He  has  an  agent  in  London, 
but  none  of  the  cities  or  towns  of  England  have  accepted  the  system.  It 
has  not  met  with  approval  in  that  country. 

*  The  deposits  in  these  canals,  which  are  about  four  feet  deep,  are  dredgt^ 
out  twice  a  year,  and  sold  for  a  small  price  as  manure ;  otherwise,  naviga- 
tion would  be  very  much  impeded.  Since  the  completion  of  the  great  North 
Sea  Canal,  the  canals  of  the  city  have  been  flooded  every  night  by  opening 
the  gates  and  allowing  the  water  to  flow  through  from  the  North  Sea  to  the 
branch  of  the  Zuider-Zee,  ou  which  the  city  ia  situated. 
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even  there ;  and  that  among  the  better  classes  the  system  is 

considered  inferior  to  water-closets  and  cesspools. 

• 

Description  of  the  St/stem** 
The  following  description  is  taken  from  a  pamphlet  pub- 
lished by  Mr.  Scott : —  f 

^*  In  a  building,  in  any  convenient  part  of  the  town,  is  placed  a 
ftteam-engine,  which  drives  an  air-pump,  so  as  to  maintain  about 
three-fourths  vacuum  in  certain  cast-iron  hermetically-closed  reser- 
voirs sunk  below  the  floor. 

^^  From  these  reservoirs  central  pipes  radiate  in  all  directions,  fol- 
lowing the  main  streets.  On  these  central  pipes  are  laid,  from 
distance  to  distance,  street  reservoirs  sunk  below  the  pavement. 

^^  From  the  street  reservoirs,  up  and  down  the  street,  are  main 
pipes,  communicating  by  short  branch  pipes  with  the  closets  of  each 
house. 

**  All  the  junctions  of  pipes  with  reservoirs  are  furnished  with 
oockB  so  that  they  can  be  shut  off  or  turned  on  at  pleasure,  like 
water-mains,  and  are  got  at  by  cock-boxes,  and  turned  by  keys  in 
the  ordinar}'  way. 

*^  The  vacuum  created  in  the  central  building  reservoirs  can  thus 
be  communicated  to  any  given  street  reservoir,  so  as  to  furnish  the 
motive-power  by  which^  when  the  connections  with  the  houses  are 
opened,  ail  the  closets  are  simultaneously  emptied. 

^*  When  their  contents  reach  the  central  reservoir,  they  are  in  like 
manner  forced  through  the  central  tubes  to  the  reservoirs  under  the 
central  building,  and  thence  transferred  by  means  of  vacuum-power 
to  hermetically-closed  tanks  above  the  floor  of  the  building.  From 
these  retorts  the  matter  is  decanted  in  a  fluid  form  in  barrels,  for 
immediate  transport  to  the  country,  by  means  of  hermetically-closed 
apparatus. 

^  Daring  the  construction  of  this  system,  and  before  connections 
are  made  with  the  central  building,  a  locomotive  engine  empties  the 
different  street  reservoirs,  and  the  closets  connected  therewith,  by 
means  of  a  hose  from  the  tender  to  the  reservoir. 

• 

*  For  full  dMcription  lee  Die  pneninatiBche  Canalisation  in  der  Praxis 
Ton  Capitain  Liemtir,  Frankfnrt,  A.  M.,  1870 ;  also  articles  by  Mr.  Adam 
Scott,  C.  E.,  Capt.  Liernnr's  agent  in  London,  in  the  Sanitary  Record,  Nov.  21, 
1^4  ;  Public  Health,  Oct.  16,  Nov.  2,  and  Dec.  16, 1874 ;  the  Journal  of  the 
Society  of  Arts,  vol.  xxiii.,  London,  1875 ;  also  various  papers  in  the  Deutsche 
ViertelJahrBchrift  flir  offeutllche  Gesnudbeitspflege,  and  the  Currespond- 
cnx-Blatt  dee  Niederrheineschen  Vereins  fUr  oflentlicbe  Gesundheitspflege. 

t  Brief  Description  of  Liemur's  Pneumatic  Sewerage-System.    London. 
40 
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^^  Closets  of  the  simplest  possible  character  arc  all  that  are 
required,  and  no  water  whatever  is  needed.  The  funnel  is  made 
double,  the  space  between  the  two  communicating  b}'  a  pipe  with 
the  outside  air. 

"  The  excrement  falls  into  a  sort  of  hydraulic  trap,  capable  of 
holding  the  fecal  products  of  but  one  person,  and  compelling  thus 
what  it  held  before  to  fall  into  a  larger  trap  of  four  tim^s  greater 
capacity.  This  latter  discharges  in  the  branch  tube  which  is  con- 
nected with  the  main  tube,  and  empties  into  the  street  reservoir. 

^^  The  branch  tubes  from  the  houses  are  laid  with  a  succession  of 
grades,  not  less  than  one  in  ten,  rising  at  every  twenty  feet  by  a 
short  siphon-tube,  two  feet  high,  to  the  beginning  of  a  new  grade, 
until  it  falls  into  the  main  tube.  It  is  b}"  means  of  these  continually 
repeated  short  bends  that  the  removal  of  the  contents  of  so  many 
privies,  by  turning  only  one  cock  on  a  main  pipe,  is  possible, 
whether  or  not  any  are  empty  on  account  of  the  house  being  unin- 
habited. The  fecal  mass  itself  practicall}''  forms  the  required  tem- 
porary closure  from  the  main  pipe,  allowing  through  its  inertia  all 
the  branch  pipes  to  be  simultaneous!}'  and  equally  acted  upon  under 
all  circumstances.  All  metal  valves  formerly  emploj'ed  for  this 
purpose,  and  likely  to  get  out  of  order,  are  now  done  away  with. 

"  The  main  pipes,  into  which  the  branch  pipes  discharge,  are  laid 
with  a  fall  of  one  in  seventy-five,  without  any  break  until  near 
the  lower  end,  when  they  are  suddenly  bent  upwards  b}'  a  siphon- 
pipe,  so  as  to  reach  the  upper  part  of  the  reservoir.  On  the  upper 
part  of  the  siphon  is  placed  the  cock  which  connects  or  disconnects 
the  main  tube  with  the  reservoir. 

'*  The  central  tubes  which  lead  directly  from  the  reservoirs  to  the 
central  building  reservoirs,  communicate  with  the  lower  part  of  the 
former,  by  means  of  short  pipes,  and  proceed  in  grades  of  one  in  a 
hundred,  broken  every  hundred  meters  by  a  siphon  rise." 

Capt.  Liernur's  calculations  of  cost,*  although  very  high, 
provide  for  the  removal  of  excrement  alone.  With  his  sys- 
tem, there  must  be  also  sewers  for  rain-water,  street-drainage, 
slops,  etc.  He  would  have  separate  pipes,  too,  for  the  drainage 
of  the  soil. 

The  working  of  the  apparatus  is  generally  satisfactory,  and 
the  four  years  of  experience  have  not  shown  any  great  likeli- 
hood of  its  getting  out  of  repair.  Capt.  Liernur  states  that 
the  insides  of  the  pipes  become  coated  with  a  moist  ^*  schleim- 
artig"  (slimy)  substance ;  the  various  bends  in  the  pipes,  too, 

•  Five  million  dollars,  for  instance,  for  the  city  of  Berlin. 
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must  serve  as  pockets  for  collecting  a  small  amount  of  putres- 
cible  organic  matter;  but  the  ingenious  invehtor  of  the- 
system  naively  says  that  the  trap  of  fecal  matter  prevents 
sewer-gases  from  getting  into  the  houses,  as  if  there  were  not 
offensive  gases  from  the  trap  itself. 

A  simple  sketch  by  Capt.  Liernur,  not  drawn  to  scale,  will 
help  to  give  an  idea  of  that  pai-t  of  this  system  which  is  con- 
nected immediately  with  the  houses. 

H  represents  the  seat,  surrounded  by  a  narrow,  open  space 
which  communicates  with  the  outer  air  by  the  pipe  E  and  the 
ventilator  F.  This  ventilating-pipe  is  for  the  purpose  of 
keeping  a  continuous  upward  current,  and  of  preventing  the 
escape  into  houses  of  any  odors  from  the  fecal  trap  A,  which, 
it  is  unnecessary  to  say,  is  not  accomplished.  The  excrement 
at  A  falls  by  gravity-overflow  into  B,  whence  it  is  removed 
by  causing  a  vacuum  in  the  tank  to  which  C  leads.  During 
the  process  of  emptying,  the  external  air  is  driven  down  D  G, 
forcing  the  excrement  before  it.  The  charcoal-box  D  is  sup- 
posed to  be  alternately  fouled  and  purified  by  sewer-gases 
passing  up,  and  pure  air  going  down  through  it  I  It  is  Capt. 
Lienmr's  theory  that  A  remains  a  constant  trap  of  excrement, 
even  during  the  process  of  emptying. 

By  the  politeness  of  Mr.  Bergsma,  Secretary  of  the  Board 
of  Works  of  Amsterdam,  a  friend  of  the  system,  I  was  able 
to  see  it  in  actual  operation. 

The  emptying  of  the  tanks  was  complete,  rapid,  and,  as  far 
as  I  could  see,  successful.  There  was  no  trace  of  odor.  In 
the  central  building,  where  the  matter  was  transferred  to  bar- 
rels, and  in  its  immediate  vicinity,  the  stench  was  very  great. 

In  the  houses  of  the  poorest  class,  where  one  house  is  used 
by  several  families,  they  become  soiled,  and  in  some  cases 
filled  to  overflowing,  before  any  one  takes  care  of  them. 
They  become  clogged  occasionally  by  coffee-grounds,  ashes, 
etc.,  which  will  find  their  way  into  them.  They  are  not  as 
offensive  as  the  midden  or  privy,  still  to  be  found  in  many 
laige  cities.  They  are  in  all  cases  out  of  doors,  and  the  peo- 
ple who  use  them  prefer  them  to  the  arrangements  which 
existed  before  their  introduction. 

In  a  few  houses  of  the  middle  class,  where  they  are  in  the 
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yards,  a  few  rods  from  the  houses,  they  were  scrupuloaBly 
clean,  received  frequent  washing,  and  were  not  offensive. 

In  a  primary  school-house,  where  the  closets  were  separated 
by  only  a  narrow  passage-way  from  the  class-rooms,  they 
were  frequently  washed,  and,  although  there  was  a  slight  dis- 
agreeable odor,  there  was  nothing  really  offensive  at  the  time 
of  my  visit.*  It  is  undoubtedly  true,  as  the  teacher  said,  that 
the  closets  are  much  more  satisfactory  than  anything  which 
they  had  ever  had  before. 

In  the  houses  of  the  better  class  there  is  so  much  complaint 
of  the  bad  odor  from  the  closets,  that  they  get  rid  of  it  as  best 
they  can  by  flushing,  with  a  sudden  dash  of  a  large  quantity 
of  water,  after  each  use  of  the  seat.  Occasionally  they  be- 
come entirely  clogged,  when  the  odors  are  simply  insuppori- 
able.  Mr.  Dyck,  a  resident  of  Amsterdam,  who  has  also  a 
farm  in  the  country,  states  that  twice  in  one  year  this  intoler- 
able stench  drove  him  and  his  family  entirely  out  of  his  house 
until  the  obstructions  could  be  removed,  f 

Capt.  Liernur  proposes  to  meet  this  difficulty  by  automatic 
water-closets,  using  only  one  liter  of  water  at  each  time  of 
use ;  but  they  have  not  been  put  to  the  test  of  practice,  and 
so  small  a  quantity  can  be  of  no  more  service  there  than  in 
our  ordinary  hopper-closets. 

A  part  of  the  original  plan  was  to  sell  the  excrement  at  a 
remunerative  price ;  but  people  of  the  neater  class  cannot  he 
prevented  from  flushing  their  closets  liberally,  and  the  con- 
tents of  the  reservoirs  contain  so  large  a  proportion  of  water 
as  to  have  the  general  appearance  of  ordinary  sewage,  except 
in  color.  Dr.  Amersfordt  made  a  contract  with  the  city  to 
take  the  whole  of  it,  to  be  delivered  on  his  farm  at  11]^  cents 
(U.  S.  currency)  for  each  one  hundred  liters.  The  contract 
expired  January  1,  1875,  and  has  not  been  renewed,  for  two 
reasons.      Dr.    Amersfordt  states  that  the  distribution  of 

*  In  his  official  report  to  the  OberbUrgermeister  of  Cologne,  Stadthfto- 
meiHter  Becker  states  that  he  found  in  these  rooms  an  offensive  odor  (fibeler 
G^ruch)  [Correspondenz-blatt  des  Niederrheinischen  Vereins  fUr  off.  Gesund- 
heitspflege,  I.,  131]. 

t  Deutsche  Vierteljahrschrifb  fUr  offentliche  Gesundheitspflege,  VIL  1,  p. 
24. 

The  closets  have  "  ventilators/'  i.  e.,  pipes  running  np  to  the  tops  of  the 
houses ;  but  at  the  time  of  my  visit  I  found  none  which  had  any  influence 
upon  a  lighted  match  placed  at  their  lower  apertures. 
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largely-diluted  manure  from  barrels  is  costly .  and  difficult ; 
also  that,  when  delivered  to  him  in  the  winter,  it  is  often  frozen 
in  the  barrels.  It  is  now  sold  for  16|  cents  (U.  S.  currency), 
delivered  by  boats  on  the  farms,  during  the  summer  only. 
In  winter  it  is  carted  down  below  the  city  and  thrown  into 
the  harbor,  as  it  cannot  be  sold. 

At  Dordrecht,  this  system  is  in  process  of  introduction  for 
128  houses,  with  a  population  of  800  people,  and  Capt.  Lier- 
nur  is  making  preparations  to  make  poudi-ette  on  a  largo  scale, 
from  which  he  hopes  to  obtain  a  considerable  revenue.  It 
should  be  remembered  that  a  similar  experiment  failed  in 
Amsterdam  twenty  years  ago ;  that  the  Paris  poudrette  sold 
for  one-twentieth  of  the  value  placed  upon  it  by  the  chemists ; 
and  that  an  English  company  has  become  bankrupt  in  attempt- 
ing to  pay  two  francs  a  cubic  meter  for  the  contents  of  the 
cesspools  in  Paris,  leaving  several  hundred  thousand  cubic 
meters  at  Bondy,  of  which  the  authorities  would  be  glad  to 
rid  themselves. 

The  *'Liemur  System''  has  been  very  widely  proclaimed ; 
but,  as  has  been  seen,  it  has  not  yet  met  with  much  favor, 
even  in  Holland,  to  judge  by  the  number  of  people  now  using 
it. 

By  the  courtesy  of  Hon.  Frederick  Schiitz,  United  States 
Consul  at  Rotterdam,  I  am  enabled  to  publish  the  following 
valuable  documents  (translated),  which  he  kindly  procured 
and  sent  to  the  Board : — 

Do&DRBCBTy  Janaaiy  20, 1876. 
Ih  ik»  Vmied  SUU9  Contul  at  RoiUrdam, 

Complying  with  the  request  contained  in  your  letter,  dated  Jan- 
aary  10, 1  have  the  honor,  in  reply  to  the  questions  therein  men- 
tioned, to  communicate  the  following : — 

The  Liernnr  system,  including  a  central  station  for  engines,  etc., 
is  applied  in  this  community  upon  an  area  of  about  17,300  meters, 
with  about  800  inhabitants,  distributed  over  128  houses,  containing 
117  privies.  There  is  a  provisional  project  for  the  extension  of  the 
system,  to  include  about  176,000  meters,  with  8,640  inhabitants,  in 
1,273  houses,  with  1,160  privies.  Further,  the  Liernur  system  is  to 
be  applied  to  a  number  of  separate  houses,  where  the  house-pipes 
unite  in  a  reservoir,  which  is  emptied  once  or  twice  a  week  by  means 
of  a  movable  steam  air-pump  (locomobile),  or,  in  default  thereof, 
with  one  worked  by  hand  (hand-air-pump-cart).    In  the  sr  me  man- 
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ner  it  is  managed  in  a  school,  with  IGO  children,  and  this  will  also 
be  done  with  the  hospital  now  in  construction.  On  building  new 
houses,  the  owner  is  given  choice  between  the  Liernur  sj'stem  and 
the  cesspool  S3'stems,  the  latter  having  obtained  a  large  extension 
in  the  last  two  3*ears.  Only  in  the  suburbs  immediately  on  the  edge 
of  the  river  and  its  open  branches  are  common  privies  allowed  to 
discharge  until  further  order.  The  extension  of  the  above-men- 
tioned provisional  project  is  delayed,  awaiting  the  results  of  the 
poudrette  preparations,  with  regard  to  which  it  is  thought  that  suf- 
ficient information  will  be  obtained  within  a  few  months.  This  exe- 
cution will  only  be  done  graduallj-,  and  will  thus  be  divided  over  a 
great  number  of  years.  If  the  sj'stem  remains  satisfactory  during 
that  period,  and  it  is  especially  evident  that  the  preparation  of  the 
poudrette  is  giving  favorable  results,  then  it  may  be  most  probable 
that  the  remaining  parts  of  the  city  will  be  supplied  therewith. 
The  experiment  of  the  sj^stem  is  going  on  gradually,  and,  at  all 
events,  the  practical  possibility  thereof  is  suflSciently  proved; 
although  the  expenses  for  beginning  and  the  difficulties  connected 
with  it,  in  some  wards,  are  considerable. 

With  regard  to  the  profit  on  the  capital  invested  in  the  system, 
nothing  can  as  yet  be  stated  with  certainty,  as  this  communitj^  finds 
itself  still  too  undecided  to  do  so  definitely.  While  the  experiment 
is  being  carried  on,  we  await  more  definite  regulations  from  the  per- 
son who  has  the  contract  for  cleansing  the  city. 

The  Mayor  of  Dordrecht, 

[Signed]  D.  W.  Hoop. 

Leiden,  January  21,  1876. 
To  the  United  States  Consul  at  Rotterdam. 

In  reply  to  your  letter,  dated  January  9,  by  which  information  is 
requested  regarding  the  operations  of  the  Liernur  system  at  this 
city,  I  have  the  honor  to  remit  a  printed  report  made  by  the  master 
of  works  in  1873 ;  while  for  further  explanation,  the  following 
may  be  communicated  :  The  ward  or  neighborhood  upon  which  the 
Liernur  system  is  applied  has  a  surface  of  about  14,000  meters,  with 
about  1,200  inhabitants,  while  the  surface  of  the  whole  community 
amounts  to  1,989,340  meters,  with  40,000  inhabitants.  The  system 
has  been  in  operation  since  Februar}',  1872,  and  no  complaints  of 
any  importance  have  been  received  from  Ihe  tenants,  neither  from  the 
proprietors  of  the  houses  nor  from  the  directors  of  public  institutions ; 
while  in  general  it  may  be  said  that  in  the  general  management  not 
a  single  difiSculty  of  any  moment  has  presented  itself.  Meanwhile 
there  exists  for  the  present  no  intention  to  extend  the  system  in 
other  parts  of  the  city,  because  of  the  considerable  expense  involved 
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in  so  doing.     The  produce  of  fecal  material,  however,  has  thus  far 
covered  the  expenses  of  the  experiment.    From  the  statement  of 
the  master  of  works,  it  appears  that  the  produce  of  the  last  nine 
months  was,   at  /0.30  (12  cents,  U.  S.  currency)  per   100   hec- 
toliters; or,  in  all,  / 1,130.70    ($452.28,  gold).    For   1873   the 
produce  was  /1,496.16  ($598.46f,  gold)  ;  for  1874,  at  /0.40,  per 
100  hectoliters,   it    amounted    to  /l,836.28i    ($734.49f,  gold). 
After  the  termination  of  this  contract,  a  new  contract  could  not  be 
made  for  more  than  ten  cents,  Dutch  currency,  or  four  cents,  gold, 
per  100  hectoliters,  consequently  the  produce  per  year  could  be  esti- 
mated at  an  amount  of  only  /450  ($180,  gold).     Against  this,  the 
expenses  amounted,  in  1872,  to  /3,995.04  ($l,598.01f ,  gold)  ;  in 
1873,  /2,178.26i   ($871.30f,   gold);    in    1874,  /3,206.18    ($1,- 
282.47^,  gold).    The  expenses  for  1875  are  estimated  at  /2,000 
($800,  gold)  ;  and  for  1876,  on/1,760  ($704,  gold).    Although  the 
experiment  with  the  Liernnr  system,  taken  in  this  city  from  a 
technical  point  of  view,  may  be  said  to  have  entirely  succeeded,  the 
financial  results,  however,  must  become  considerably  more  favorable 
before  an  extension  of  the  system  will  be  resolved  upon. 

The  Mayor  of  Leiden, 

[Signed]  V  d  Brankden. 

Leidek,  April  1, 1873. 
To  the  Magisiratef  President  of  the  Commission  of  Manufacturing  Industry, 

An  application  of  the  Liernur  system  was  made  upon  a  long  row 
of  small  tenement-houses  in  the  old  Hoof  Street,  the  rear  bordering 
upon  the  Achter-of-Binnenvest  Canal,  which  had  been  filled  up  in 
connection  with  the  construction  of  sewers,  and  where  thirty-five 
privies  formerly  discharged,  free  and  uncovered  ;  further,  upon  both 
sides  of  the  Yarn  Market  and  St.  James  Canal,  with  the  largest  part 
of  the  Fame  Alley.  The  ^ischarge-pipes  of  the  privies  from  all 
the  tenements  in  these  streets  came  together  in  the  two  main  sewers 
of  the  Yarn  Market  and  St.  James  Canal,  which  were  running  by 
two  outlets  into  the  above-named  rear  canal ;  so  that  this  canal, 
being  without  a  direct  stream  running  through  it,  and  also  narrow 
and  shallow,  without  fence  or  walls,  formed,  literally,  an  open 
sewer.  This  condition,  which  repeatedly  proved  to  be  unbearable, 
especially  at  a  breaking  out  of  contagious  diseases,  together  with 
the  then  pending  projects  for  an  improvement  thereof,  gave  ample 
reason  for  making  a  trial  of  the  Liernur  system.  The  number  of 
buildings  in  the  above-mentioned  ward  to  be  supplied  with  the  pipes, 
including  the  stables,  coach-houses,  working  places,  and  the  Roman 
Catholic  asylum  for  orphans  and  aged  people  on  the  St.  James 
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Canal,  in  which  177  orphans  and  old  people  were  provided  for, 
amounted  to  126,  with  fbll  977  inhabitants,  to  whom  are  to  be  added 
400  children  in  an  infant  school  on  the  Yam  Market.  Leaving  out 
the  half  of  this  number  of  children  as  being  present  only  during 
the  day,  the  population  can  be  estimated  at  1,200.  The  number 
of  privies  in  the  tenements  and  establishments  is  166.  Among 
those,  twenty-sis  are  on  upper  floors.  The  old  main  sewers,  privy 
branches  and  spouts  were  allowed  to  remain  for  the  purpose  of  carry- 
ing off  rain,  wash,  and  factory  water,  in  connection  with  a  new  con- 
structed water-channel  in  the  (filled  up)  rear  canal.  The  expenses 
for  arranging  the  pipes  with  appurtenances,  placing  reservoirs  with 
ground-work,  attaching  the  privy  Ainnels,  and  repairing  mutilated 
floors,  ceilings,  walls,  etc.,  the  procuring  of  a  steam-engine  (loco- 
mobile), conveying  wagon  or  tender,  with  tubes,  cranes  and  many 
other  necessary  appliances  amounted  to  /26,816  88^  ($10,726  75f) 
According  to  a  specified  estimate  by 

Messrs.  Liernur  and  De  Bruyn-kops, 

the  work  was  to  cost         .        .        .       22,000  00     (8,800  GO) 
So  that  beyond  the  estimate  there  was 

still  demanded         ....     /4,816  88^  ($1,926  75f) 

This  considerable  excess  beyond  the  estimate  was  especially  due  to 
an  account  of  Liernur  &  De  Bruyn-kops,  for  engineers'  salaries,  trav- 
elling expenses,  expenses  of  an  engineer's  overseer,  in  charge  of 
the  arrangement,  and  extra  fees  of  a  machinist  for  levelling.    All 
this,  with  one  thing  and  another,  was  not  taken  into  account  in  the 
estimate ;  it  is  also  due  to  a  great  many  special  expenses,  which  the 
contractors  could  not  foresee,  and  which  demanded  some  indemni^. 
Also,  there  are  to  be  taken  into  consideration  the  expenses  of 
experimenting  during  the  year  1871,  which  had  to  be  made  from 
pipe  to  pipe,  as  the  pipes  were  laid,  of  which  no  separate  aoooont 
could  be  kept.    The  expenses  of  experimenting  during  the  year  1 872, 
in  which  year  a  regular  collecting  and  transportation  of  the  fecal 
material  took  place,  amounted  to  the  sumof/d,995  04  ($1,598  Olf) 
No  contract  for  the    sale    of   this    fecal 
material,  upon  fairly  reasonable  terms, 
could  be  made  until  April  1.    The  sum 
received  during  the  last  nine  months  of 
1872,  for  3,790  hectoliters  at  80c.  (12c. 
U.  S.  currency,  gold)   per  100  hectoli- 
ters, was 1,130  70       (452  28) 


Consequently,  a  deficit  of  .        •        .        ./2,864  84  ($1,145  7Si) 
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To  this  18  to  be  added  the  expense  of 
transporting  the  engine  and  tender  with 
horses  to  a  distant  pumping-station,   .  /1, 262  50      ($505  00) 


/1, 601  84      ($640  73^) 
Coald  the  contract  have  been  made  for 
the  whole  year,  on  the  same  terms,  the 
deficit  would  have  been  decreased  by  .        376  90      ($150  76) 


/1, 224  94      ($489  97 J) 

The  great  expenses  for  transporting  the  engine  by  horses,  and  the 
damages  caased  to  it  by  the  jolting  and  shocking  in  moving,  led 
the  aathorities  to  decide  upon  an  experiment  with  a  stationary 
engine.  Daring  the  last  months  of  the  year  a  new  building  was 
erected  for  the  above  purpose,  in  a  suitable  location ;  all  neces- 
sary appliances  were  provided,  and  for  this  there  was  made  an  appro- 
priation to  the  amount  of  .  .  .  /7,200  00  ($2,880  00) 
Adding  to  this  the  first  expenditure,     .      26,816  88^  (10,726  75^) 

The  total  expense  amounts  to      .        •  /34,016  88^  ($13,606  75f ) 

While  it  cannot  be  denied  that  the  expenses  of  introducing  the 
system  and  the  necessary  experiments  were  greatly  in  excess  of  what 
was  anticipated,  that  the  amount  received  for  the  fecal  material  was 
less  than  was  anticipated,  and  that  the  interest  on  the  money  and  the 
instalment  paid  must  be  taken  into  account,  yet  a  favorable  judg- 
ment, as  to  the  result,  must  remain.  This  trial  of  the  Liernur  sys- 
tem has  proved  at  least  this :  That  it  is  possible  to  remove  all  fecal 
material  from  tenements  in  an  easy  way,  free  from  all  annoyances, 
and  that  the  collecting,  loading  and  transportation  thereof  can  be 
done  wholly  without  odor,  and  before  any  results  detrimental  to 
health  can  arise  A*om  escaping  gases.  Therefore  the  great  ques- 
tion concerning  this  matter  is  to  be  looked  upon  as  entirely  settled, 
and  the  system  deserves  recommendation  to  extension  everywhere 
as  well  as  in  this  city.  Finally,  there  may  be  added  to  this  that  the 
expenses  for  experimenting,  repairs,  etc.,  for  the  current  year  1873 

are  estimated  at /2,000  00       ($800  00) 

While  the  produce  of  the  fecal  material, 

at  the  rate  of  1872,  will  amount  to      .      1,407  60         (563  04) 

Making  a  deficit  of  ....       /592  40      ($236  96) 

It  cannot  be  superfluous  to  mention,  that  although  the  nitrogenous 
elements  upon  which  the  value  of  the  fecal  material  for  the  agricult- 
ure depends,  and  which  Mr.  Liernur  estimated  at  0.9  per  hundred, 
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were  found  upon  chemical  examination  to  fall  even  below  half  this 
per  cent. ;  and  that  Mr.  J.  C.  Van  de  Blocqueiy,  writing,  as  a 
farmer,  to  the  Master  of  Public  Works  at  Amsterdam  (which  let- 
ter appears  in  the  public  reports  of  that  city  for  the  year  1872, 
page  976),  in  the  most  positive  terms  expresses  his  special  satisfao- 
tion  with  the  results  obtained  by  him  with  this  fecal  material  at 
various  trials  on  his  land  in  the  Haarlem  lake  polder.  This  letter 
closes  with  the  following  words:  '^I  cannot  comprehend  what 
advantage  there  can  be  found  in  prejudicing  the  public  against  this 
manure,  and  calling  it  only  sewer-water ;  and  I  regret  this  very 
much.  By  this  opposition  to  the  taking  of  the  manure  by  means  of 
a  certain  mixture  (or  composition),  the  town  municipalities  might 
easily  be  persuaded  to  give  up  a  further  extension  or  application  of 
the  Liernur  system ;  and  by  this  agriculture  would  suffer,  beyond 

any  doubt. 

The  Master  of  Public  Works, 

[Signed]  J.  W.  Schaap. 

It  will  be  seen,  from  the  letter  of  the  mayor  of  Leiden, 
already  given,  that  opinion  has  changed  somewhat  since  the 
publication  of  this  official  communication,  nearly  three 
years  ago. 

Experience  in  Other  Countries. 

In  Belgium  and  Flanders,  human  excrement  has  been  used 
in  agriculture  from  time  immemorial,  and  the  fertility  of  the 
soil  is  largely  attributed  to  this  fact.  The  nuisance,  however, 
is  great ;  and  those  substances  which  destroy  the  smell  (the 
sulphates  of  iron,  copper  and  zinc,  chlorides  of  manganese  and 
iron,  etc. ,)  diminish  the  value  of  excrement  as  manure.  In  the 
more  populous  places,  therefore,  sanitary  me<isures  are  be- 
ginning to  be  considered  of  more  importance  from  year  to  year ; 
and  the  idea  has  obtained  that  the  first  requisite  is  complete 
and  inoffensive  removal  of  filth.  Very  few  of  their  cities, 
however,  have  yet  undertaken  any  extensive  works  for  this 
object.  Brussels  has  a  long  intercepting  sewer,  discbaiging 
into,  and  seriously  polluting  the  Senne,  a  small  stream  run- 
ning through  the  valley  and  dividing  the  city  into  two  parts. 
In  1861,  and  again  in  1865,  commissions  were  appointed  to 
consider  the  subject  of  the  disposal  of  the  city's  filth ;  the 
result  of  their  investigation  is  embodied  in  the  following 
extract  from  their  report : 
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The  chemical  (precipitating)  processes  employed  up  to 
the  present  day  for  separating  the  valuable  parts  of  sewage 
have  given  unsatisfactory  results.  Irrigation  only  has  proved 
sufficient  for  purifying  sewage."* 

The  commission  of  1865  visited  the  precipitating  works  at 
Leicester,  England,  and  found  that  **the  precipitates  gave 
ri.se  to  an  insupportably  fetid  odor,  which  extended  a  great 
disjUince.'*  f  An  English  (Belgian  Public  Works)  Company 
has  taken  a  contract  to  provide  the  city  with  a  main-drainage 
system,  of  which  irrigation  with  the  sewage  is  to  form  a  chief 
part.     Imperfect  in-igation  is  carried  out  at  St.  £)tienne. 

In  Switzerland,  subsoil-irrigation  has  been  used  to  some 
extent  without  much  success.  A  complete  system  of  sewer- 
age, with  irrigation,  is  to  be  carried  out  for  Zurich,  as  soon  as 
satisfactory  arrangements  can  be  made. 

Near  Florence,  an  experimental  sewage-farm  was  beguu  in 
1874,  and,  thus  far,  has  given  satisfaction. 

Two  thousand  acres  near  Milan  have  been  successfully 
cultivated,  under  a  system  of  irrigation,  for  many  years. 
The  sewage  here  is  twenty  times  more  dilute  than  that  of 
Paris,  or  of  most  of  the  English  cities. 

In  Spain,  few  rivers  are  polluted.  The  sewage  of  Valencia 
is  used  in  irrigation ;  but,  as  is  the  case  at  Milan,  it  is  the 
river  that  is  used  for  this  purpose,  and  it  is  simply  an  acci- 
dent that  its  waters  are  polluted  by  the  filth  of  a  large  city. 

In  the  United  States,  a  few  insane-asylums  are  making 
attempts  to  utilize  their  sewage  by  irrigation.  Mr.  C.  B. 
Lakin,  at  the  State  Asylum  at  Augusta,  Me.,  has  had  excel- 
lent results  from  his  experiments. 

Processes  for  Purifying  Sewage. 

DeodoHzation, 

''Deodorizers**  and  disinfectants  for  sewage  have  been  pro- 
posed,— iu  all  more  than  sixty, — and  used,  in  the  laboratory 
at  least,  for  the  past  century.     Chloride  of  lime  and  perman- 


•  u 


Le«  procdd^  cbimiqnes  employ^  Jusqn'  &  ce  Joar  ponr  lea  extraire  dee 
eanz  d'^gonts  ont  donu^  des  r^ultats  peu  satisfaisauto ;  rirrigation  des 
prairies  a  seal  promis  d'atiliser  et  de  piiriacr  ces  eaux  d'uue  maui^re 
ooiMtaute.'' 

^  *'  Lm  prodaits  recaeiUia  nSpandaient  au  loin  iiue  odear  fi^tide  et  iusup- 
portable." 
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ganate  of  potash  are  the  only  ones  that  have  proved  satisfac- 
tory, and  their  enormous  cost  makes  it  impossible  to  use  them 
on  a  large  scale. 

The  Metropolitan  Drainage  Commission  of  London  made 
extensive  experiments,  in  1857,  with  all  the  prominent  deo- 
dorizers that  could  be  used  without  incurring:  inordinate 
expense.  Their  experience  is  summed  up  in  the  following 
words : — 

"The  most  favorable  result  was  obtained  by  the  filtration 
of  sewage  through  charcoal.  The  liquid  which  first  passed 
oflf  was  quite  clear  and  free  from  smell,  but  by  analysis  it  was 
shown  to  contain  a  large  amount  of  highly  putrescible  organic 
matter  in  solution.  After  a  time  it  lost  its  color,  and  the 
smell  returned.  But,  on  continuing  the  process  of  filtration, 
the  charcoal  even  loses  its  power ;  and  consequently  the 
expense  of  deodorization  by  this  agent,  even  to  the  limited 
extent  shown,  becomes  enormous."  Carbolic  acid  in  large 
quantities,  even  when  mixed  with  tar,  only  arrested  decompo- 
sition ;  the  effluent  finally  became  turbid. 

At  Croydon,  twenty  years  ago,  thei-e  were  tried,  one  after 
the  other,  lime,  charcoal,  carbolic  acid,  perchloride  of  iron, 
etc.  Mr.  Johnson,  then  chairman  of  the  local  board  of  that 
place,  testified  with  regard  to  them  as  follows : — 

**The  failure  was  that  they  still  left  the  sewage  in  so  impure 
a  state  that  the  people  on  the  river  objected  to  the  sewage 
being  discharged  into  the  river." 

He  stated  also  that  the  reagents  were  all  very  expensive; 
80  that  irrigation  was  finally  chosen  as  the  cheapest  and  best 
method  of  disposing  of  the  sewage. 

Filtration. 

Among  the  earliest  experiments  in  England,  filtration, both 
upward  and  downward,  was  attempted,  the  filters  being  made 
of  sand,  gravel,  charcoal,  sawdust,  etc.  This  process  has 
always  failed  to  do  more  than  intercept  the  solid  portions  of 
the  sewage,  and  has  now  been  abandoned,  except  in  connec- 
tion with  irrigation. 

The  Sewage  of  Towns  Commission  of  England,  in  their 

second  report,  speak  of  the  experience  of  Birmingham,  thus : 

The  downward  system  was  soon  given  up  as  impracticable. 
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The  upward  filter  was  maintained  in  operation  for  some  time 
louger,  but  was  ultimately  abandoned  as  practically  useless." 
.  .  .  "The  filters  choke  immediately,  and  become  imper- 
vious to  the  passage  of  the  liquid."  * 

The  First  Rivers  Pollution  Commission  say :  **  As  applied  to 
sewage,  disinfectants  do  not  disinfect  and  filter-beds  do  not 
filter.    Both  attempts  have  been  costly  failures." 

Intermittent  Downward  Filtration. 

As  the  result  of  experiments  in  his  laboratory.  Prof.  Frank- 
laud  concluded  f  that  land  exposed  alternately  to  the  free 
action  of  the  air  and  the  sewage,  would  so  oxidize  and  decom- 
pose and  filter  the  latter,  that  it  might  be  safely  discharged 
into  streams.  In  such  case,  it  would  be  necessary  to  filter  the 
sewage  roughly  before  applying  it  to  the  land,  in  order  to  rid 
it  of  solid  matter. 

Mr.  J.  Bailey  Denton  has  made  the  only  practical  trials  of 
this  method  at  Kendal,  England,  and  at  Merthyr  Tydfil, 
Wales.  One  advantage  is,  that  so  small  an  area  of  land,  one 
acre  for  each  one  thousand  inhabitants,  is  sufiicient  for  carry- 
ing out  the  system.  Where  only  a  few  acres  can  be  bought, 
especially  if  the  soil  is  loose  and  open,  it  seems  to  be  the 
most  feasible  plan  for  inland  towns  lying  on  small  streams. 

The  Rivers  Pollution  Commission  arrived  at  the  following 
conclusions  in  regard  to  this  process. 

** Sewage  traversing  a  porous  and  finely-divided  soil  under- 
goes a  process  to  some  extent  analogous  to  that  experienced 
by  blood  in  passing  through  the  lungs  in  the  act  of  breathing. 
A  field  of  porous  soil,  irrigated  intermittently,  virtually  per- 
forms an  act  of  respiration,  copying  on  an  enormous  scale  the 

*  In  many  cases,  filters  for  ordinary  drinking  water  have  become  so 
clo|g^  in  a  short  time  as  to  render  the  water  more  impure  after  treatment 
than  before. 

t  ''The  resalts  of  these  experiments  were  to  prove  that  intermittent  down- 
ward filtration  effects  a  very  satisfactory  purification  of  the  water,  when  the 
smoant  of  sewage  does  not  exceed  five  and  one-half  gallons  per  cubic  yard 
of  filtering  material  in  every  twenty-four  hours;  and  further  show,  by  the 
presence  of  nitrogen  in  the  form  of  nitrates  and  nitrites,  that  the  process  is 
eMentlally  one  of  oxidation.  The  organic  matter  in  the  sewage  stream  is, 
to  a  large  extent,  converted  into  carbonic  acid,  water,  and  nitric  acid ;  hence 
the  nereiwity  f(»r  the  continual  aeration  of  the  filtering  medium,  which  is 
■ecurcd  by  intermittent  downward  iiltratiun/' 
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lung-action  of  a  breathing  animal ;  for  it  is  alternately  receir- 
ing  and  expiring  air,  and  thus  dealing,  as  an  oxidizing  agent, 
with  the  filthy  fluid  passing  through  it.  The  action  of  earth 
as  a  means  of  filtration  must  not  be  regarded  as  simpi; 
mechanical ;  it  is  chemical,  for  the  results  of  filtration,  prop- 
.erly  conducted,  are  the  oxidation,  and  thereby  the  transform- 
ation, of  the  offensive  organic  substances,  in  solution  in  the 
sewage  stream,  into  fertilizing  matters  which  remain  in  the 
soil,  and  into  certain  harmless  inorganic  salts  which  pass  off 
in  the  eflHuent  water.'* 

The  requisites  in  practice  are  found  by  Dr.  Dyke,  from  his 
experience  at  Merthyr  Tydfil,  to  be  as  follows  : — 

^  1.  The  soil  of  the  land  to  be  used  must  be  porous. 

*^2.  A  main  efiluent  drain,  which  must  not  be  less  than  six 
feet  from  the  surface,  must  be  provided. 

*'3.  The  surface  of  the  soil  to  be  so  inclined  as  to  permit 
the  sewage-stream  to  flow  over  the  whole  land. 

^4.  The  filtering  area  should  be  divided  into  four  equal 
parts,  each  part  to  be  irrigated  with  the  sewage  for  six  hours, 
and  then  an  interval  of  eighteen  hours  to  elapse  before  a 
second  irrigation  takes  place ;  each  of  the  four  parts  would 
thus  be  used  for  six  hours  out  of  the  twenty-four.  An  acre 
of  land,  so  prepared,  would  purify  100,000  gallons  of  sewage 
per  day." 

It  was  thought,  at  first,  that  when  so  great  an  amount  of 
sewage  was  used  it  would  be  impossible  to  raise  crops,  but 
experience  has  proved  the  contrary  to  be  the  case.  At  Ken- 
dal, even  a  smaller  amount  of  land  has  been  used  than  at 
Merthyr  Tydfil ;  namely,  five  and  one-half  acres  for  13,500 
people ;  and  this  disposes  of  an  averaga  of  975,000  gallons 
daily. 

The  cost  of  this  system  is  somewhat  greater  than  that  of 
ordinary  irrigation,  inasmuch  as  the  return  from  the  crop 
raised  is  much  smaller. 

Precipitation. 

The  first  experiments  for  accomplishing  a  solution  of  the 
sewage-question  were  made  in  Paris  over  a  century  ago,* 

*  The  irrigation  with  sewage  at  Edlnbargh  was  simply  a  financial  project, 
and  had  no  reference  to  sanitary  requirements. 
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the  object  aimed  at  being  the  removal  of  the  valuable  parts 
of  the  sewage,  so  as  to  get  them  in  a  compact  form. 

To  accomplish  this  result,  over  sixty  different  methods  have 
been  suggested  at  different  times,  most  of  them  attempting 
some  process  of  precipitation.  Many  of  these  methods  are 
essentially  repetitions  of  others  which  had  been  previously 
tried.  All  of  them  have  proved  failures.*  No  process  at 
present  known  to  the  chemist,  except  the  costly  one  of 
evaporation,  can  remove  from  sewage  any  large  part  of  its 
valuable  constituents  in  solid  form.  Hoffman  and  Witt  show 
in  the  following  table  (the  result  of  numerous  analyses  made 
for  the  Metropolitan  Drainage  Commission  of  Loudon) ,  that 
six-sevenths  of  the  valuable  matters  of  sewage  are  in  solu- 
tion:— 

Value  of  One  Hundred  Tons  of  Sewage  for  Irrigation. 


o 


•S  1 
B  JS 


I 


In  its  original  state, 

After  treatment  witii  lime,     .... 
After  treatment  with  lime,  sulphate  of  alu- 
mina and  charcoal, 

After  filtration  through  charcoal,  . 
After  slaking  with  peat-charcoal,  . 


•.    d. 
2    2| 


■.       d. 

15    Al 

11  11 

12  5 

11     U 
10  \l\ 


■.     d. 

17    7 

11  11 

12  5 
11     U 
10  11 J 


In  the  first  report  of  the  Second  Rivers  Pollution  Com- 
mission of  England,  are  given  the  statistics  from  which  the 

*  The  teetimony  of  Mr.  Robert  Rawlinson,  C.  E.,  C.  B.,  now  chief  engineer- 
ing inspector  of  the  local  goyemment  board,  was  given  in  the  third  report 
of  the  Sewage  of  Towns  Commission,  in  1865,  as  follows :  '*  Experience,  so 
hx  as  carried,  proves  that  fluid  sewage  cannot  be  manipulated  into  a  solid 
mannre  so  as  to  pay.  There  have  been  attempts  at  Leicester,  at  Tottenham, 
and,  for  a  time,  at  Croydon.  Dnring  the  continuance  and  working  of  these 
aewage-works,  there  was  the  greatest  possible  nuisance,  with  no  paying 
remit.  At  Leicester,  the  solid  which  was  expected  to  seU  for  foor  pounds 
per  ton,  ooold  not  be  sold  for  four  shiUings  a  ton.  At  Birmingham,  the  sew- 
age-sludge accumulated  beyond  the  power  to  sell  it  for  sixpence  a  ton.  At 
Leamington,  there  is  an  annual  cost,  at  the  outlet  works,  of  some  £400  to 
precipitate  and  remove  the  sludge  from  about  one  million  gallons  of  sewage 
per  day.  At  Cheltenham,  Coventry,  Worksop,  and  at  some  other  places,  the 
separated  sludge  is  sold  at  prices  ranging  from  one  shilling  to  two  shillings 
per  ton !    Li  aU  these  cases,  the  fluid — the  true  sewage — is  wasted." 
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following  table  is  condensed.  The  results  are  of  experiments 
made  July  30  and  31,  and  August  1,  1868,  with  the  sewage 
of  Leicester : — 

Average  Composition  of  Sewage. 

[Results  expressed  in  Parts  per  100,000.] 


COMPOSITION  OF  SEWAGE. 


AVKSAOB  or  Thkke  Da^s. 


I 


s  a 
I  = 


I 


o 


«6 


c 


2  ^ 


O     >k    C 

c  A  o. 


In  Solution, 
Total  solid  matters, 
Organic  carbon, 
Organic  nitrogen,   . 
Ammonia,       .... 
Nitrogen,  as  nitrates  and  nitrites, 
Total  combined  nitrogen. 


Mineral,  . 
Organic,  . 
Total,       . 


Suspended  Matters. 


110. 
8.344 

.624 
1.550 

.007 
2.0^6 


28.15 
32.02 
55.17 


91.66 

2.570 

.248 

1.975 

.008 

1.903 


8.19 
1.94 
5.13 


120.33 
2.374 
.322 
2.333 
0.0i»0 
2.244 


1.59 

2.82 
4.41 


These  tables  furnish  the  key  to  the  whole  question,  and 
show  why  the  precipitating  processes  have  all  proved  un- 
satisfactory.    The  effluent  from  them  all  is  essentially  sewage. 

The  more  important  of  these  processes  are  as  follows  : — 

The  Lime^Procese. 

Fresh  milk  of  lime  is  added  to  sewage  in  varying  quantities, 
generally  abput  a  ton  of  lime  to  1,225,000  gallons  of  sewage.* 
They  are  thoroughly  mixed,  and  after  standing  for  some 
hours  in  settling-tanks,  the  mud  settles  to  the  bottom,  and 
the  liquid  is  drawn  off.  A  slight  flocculent  coagulum  is  seen 
in  the  sewage  during  precipitation,  and  about  one-fourth  of 
the  soluble  organic  matter  is  carried  down,  in  part  mechanic- 
ally, in  part  as  carbonate  and  phosphate  of  lime.     A  certain 

*  This  quantity  varies  somewhat  in  different  towns,  according  to  the 
weather^  the  composition  of  the  sewage,  and  its  freshness  or  otherwise, 
etc.,  from  three  to  sixteen  grains  of  lime  to  a  gallon  of  sewage.  The  pre- 
cipitate weighs  from  foor  to  five  times  as  much  as  the  amount  of  lime 
used. 
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portion  of  the  ammonia  is  set  free  by  the  stronger  alkali,  and 
is  one  of  the  readiest  vehicles  of  noxious  vapors.  The  pre- 
cipitate contains  a  large  amount  of  sulphide  of  lime,  a  very 
unstable  salt,  which  allows  sulphuretted  hydrogen  to  escape 
during  the  process  of  drying,  giving  rise  to  a  very  offensive 
smell.  A  small  part  of  the  sulphuretted  hydrogen  remains 
in  the  effluent.  The  fluid,  therefore,  is  subject  to  ulterior 
change,  and  becomes  itself  a  serious  nuisance,  unless  mixed 
with  a  large  quantity  of  flowing  water,  or  purified  by  irriga- 
tion. Charcoal  and  other  disinfectants  have  been  used  to 
remedy  these  evils,  but  they  only  increase  the  cost  without 
materially  changing  the  result.  Experiments  by  Hoffman 
and  Frankland  show  that,  in  the  moderate  climate  of  England, 
the  effluent  begins  to  puti-efy  after  standing  forty-eight  hours  ; 
the  addition  of  chloride  of  lime  somewhat  delays  this  process. 

The  famous  Leicester  bricks  *  were  made,  twenty  years 
ago,  of  sewage  treated  by  this  process.  Versmann  gave 
them  a  value  of  seventeen  shillings  to  the  ton,  while  Yoelcker 
estimated  them  to  be  worth  fifteen  shillings  and  fivepence. 
The  processes  of  making  these  bricks  cost  three  shillings  a 
ton;  their  market  price  in  1866  was  one  shilling. f  In  some 
places  in  England  they  can  hardly  be  sold  at  any  price. :( 

The  lime-process  was  tried  at  Birmingham,  where  land  for 

*  So  called  because  the  mnd  was  dried  in  the  shape  of  bricks. 

t  In  1870,  four  million  gallons,  the  sewage  of  95,000  people,  were  treated 
in  this  way,  and  the  sludge  was  spread  out  on  two  acres  and  a  half  to  dry. 
The  yearly  expense  was  £4,800 ;  the  "  bricks ''  sold  for  £300,  so  that  the  loss 
was  £4,500.  As  to  the  present  condition,  Dr.  J.  Wyatt  Crane,  health  officer 
of  Leicester,  writes,  under  date  of  February  11,  1876 :  "  Our  sewers  still 
discharge  their  contents  into  the  river,  but  we  are  striving  to  diminish  the 
amount  of  fecal  matter  as  much  as  possible.  We  have  adopted  for  this  pur- 
pose, the  system  which  originated  in  Rochdale,  and  which  is  called  the  pail 
system,  and  consists  of  a  galvanized  pail  placed  under  the  seat,  which  is 
removed  once  or  twice  a  week,  in  a  vehicle  constructed  for  the  purpose,  and 
conveyed  to  a  depot,  where  it  finds  customers  among  the  neighboring  farm- 
ers, and,  I  need  not  say,  is  an  excellent  manure.  As  a  part  of  the  system, 
the  large  ashpits,  which  were  the  receptacles  for  every  kind  of  refuse,  are 
done  away  with,  and  are  constructed  so  small  as  to  cont-ain  nothing  but 
ashes.  The  better  class  of  houses  are  supplied  with  water-closets,  of  which 
there  were,  three  years  ago,  8,400  in  the  whole  town.  The  contents  of  these 
are  carried  into  the  sewers,  and  finally  conveyed  into  the  river.  Parliament 
win  be  compeUed  to  legislate  ere-long  upon  this  question.'' 

X  A  large  part  of  the  phosphoric  acid  was  found  to  be  in  an  insoluble  and 
comparatively  valueless  form. 

42 
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irrigation  could  not  be  obtained ;  but  the  trouble  with  it  was 
so  great,  that  the  mayor  and  council  sent  a  memorial  to  par- 
liament, complaining  ^'  that  the  grosser  and  more  solid  matters 
contained  in  the  sewage  when  so  intercepted  are  in  the  con- 
dition of  wet  mud,  the  peculiar  character  of  which  prevents 
its  drying  so  that  it  may  be  removed,  and  it  is  impossible  to 
remove  it  until  it  has  lain  upon  the  surface  of  the  earth  for 
several  months ;  that  the  consequence  of  this  state  of  things 
is,  that  since  the  first  commencement  of  the  system  of  inter- 
ception, an  area  exceeding  seven  acres  in  extent  is  covered  to 
a  depth  of  four  feet  with  such  grosser  or  more  solid  parts  of 
the  sewage,  and  your  memorialists  are  at  present  unable  to 
remove  it,  for  the  reason  already  stated. **  The  stench  became 
so  great,  and  the  complaints  so  frequent,  that  an  injunction 
was  finally  served  against  the  city. 

The  effect  upon  the  rivers  of  carrying  out  the  lime-process 
is,  that  fishes  return  to  them  in  some  cases,  and  the  streams 
become  clear.  Dr.  Buchanan  states  that  such  was  the  case  at 
Leicester,  in  1866.*  But  the  clarification  of  the  sewage  does 
Qot  approach  the  standard  of  purity  of  the  Rivers  Pollution 
Commission. 

The  Alumina-Processes. 

Alumina,  especially  when  precipitated  from  its  sulphate  by 
lime,  separates  in  a  bulky  form,  and  has  the  property  of 
forming  with  organic  matters  somewhat  stable  compounds 
of  gelatinous  consistency,  which  carry  down  a  considerable 
quantity  of  matter  in  suspension.  The  result  is  not  very 
different  from  that  of  the  lime-process.  The  whole  of  the 
phosphoric  acid  is  saved,  but  not  the  ammonia.  As  so  large 
an  amount  of  foreign  matter  is  added  which  has  slight  value 
as  manure  (720  pounds  of  clay  and  120  pounds  of  sulphuric 
acid  to  each  150,000  gallons  of  sewage)  the  precipitate  is  of 
even  less  value  than  that  obtained  by  the  lime*process.  An 
equally  large  amount  of  putrescible  matter  is  allowed  to 
escape  by  both  methods,  and  the  effluent  becomes  putrid  in  a 
short  time. 

These  processes  have  been  modified  somewhat  in  different 
places  in  many  non-essential   details,  and  they  have  been 

*  Compare  Dr.  Crane's  letter  as  to  the  present  condition,  page  329. 
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made  the  bases  of  extensive  experiments  in  England,  France, 
and  Germany ;  but  all  agree  in  showing  that  the  alumina- 
processes  are  more  costly  than  the  lime,  the  precipitate  is  of 
less  value,  and  the  effluent  is  equally  putrescible. 

The  Superpho^phate-Proceas. 

This  was  supposed  to  fix  the  ammonia  by  forming  a  double 
phosphate  of  magnesia  and  ammonia ;  but  this  salt  is  soluble 
in  water,  especially  in  water  containing  common  salt  and 
other  compounds  fou|id  in  sewage ;  so  that  the  whole  method 
is  useless,  beside  being  costly. 

* 

The  Sulphite-qf-Lzme'and'Magnesia  Process. 

Sulphurous  acid  was  expected  to  destroy  the  sulphuretted 
hydrogen,  and  it  did  so;  but  it  is  itself  liable  to  change,  and 
unless  used  in  great  excess  is  of  little  value.  It  was  found 
in  practice  that  decomposition  took  place  in  the  effluent, 
causing  offensive  odors,  while  the  precipitate  was  sold  with 
difficulty  at  a  shilling  a  ton. 

The  A.  B.  O.-Process. 

The  Messrs.  Sillar  patented  this  process,  and  so  much  was 
claimed  for  it,  that  the  Rivers  Pollution  Commission  of  Eng- 
land made  it  the  subject  of  one  of  their  reports.  The  idea 
was  got  from  the  Mosaic  law.  The  materials  used,  and  their 
proportionate  parts  by  weight,  are  as  follows :  Alum,  600 
parts;  blood,  1;  clay,  1,900;  magnesia,  5;  permanganate 
of  potash,  10;  burned  lime,  25;  salt,  10;  animal  charcoal, 
15 ;  vegetable  charcoal,  20 ;  bi-carbonate  of  magnesia,  2. 

From  four  to  ten  pounds  of  this  mixture  are  stirred  up 
with  one  thousand  gallons  of  sewage  until  no  further  precipitate 
is  produced.  What  effect  eleven  grains  of  blood  are  to  have 
on  a  thousand  gallons  of  sewage,  it  would  be  difficult  to  say. 

The  process  now  in  use  at  Leeds  is  in  accordance  with  the 
following  modified  formula:  Alumina  (impure  sulphate), 
400  parts  (by  weight);  blood,  10;  clay,  2,240;  charcoal, 
400.    Total,  3,050. 

Three  times  as  much  of  this  is  used  as  of  the  original  mix- 
ture. 
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The  Rivers  Pollution  Commission  give  the  following  results 
of  their  examination  of  the  Sillar  process : — 

''I.  The  process  precipitates  the  greater  part  of  the  solid 
particles  of  the  sewage,  but  in  no  case  to  such  an  extent  as 
to  allow  the  superincumbent  waters  to  run  into  a  river. 

"2.  The  process  produces  no  clearer  water  than  what  would 
have  resulted  if  the  sewage  were  allowed  to  settle  by  itself. 

^3.  The  sewage  is  considerably  reduced  in  value  through 
it. 

"4.  Bad  smells  are  always  perceptible.** 

The  precipitate  was  found  to  be  of  somewhat  greater  value 
than  that  obtained  by  the  use  of  lime ;  but  the  proportionHl 
amount  of  cleansing  of  the  sewage  by  the  two  processes  was 
substantially  the  same. 

Precipitation  by  Metallic  Salts, 

This  has  been  found  the  most  satisfactory  of  all  the  ways 
of  removing  the  noxious  ingredients  of  the  sewage  in  solid 
form.  The  perchloride  of  iron  has  generally  been  used,  as 
being  the  cheapest;  though  even  that  is  too  expensive  for 
general  use  on  a  large  scale.  It  settles  readily  in  the  form 
of  a  heavy  precipitate  of  the  peroxide,  carrying  down 
mechanically  a  very  large  part  of  the  suspended  matter.  The 
sulphuretted  hydrogen,  too,  is  iBxed  in  a  stable  form  as  a 
sesquisulphide.  The  ammonia,  however,  remains  in  solution, 
and  the  effluent  putrefies  to  a  certain  degree,  after  a  time.* 
The  nitrogen  and  the  phosphoric  acid  in  the  mud  formed  are 
in  a  condition  to  be  used  as  manure,  so  that  the  precipitate 
has  a  greater  theoretical  value  than  some  of  the  others.  It 
sells  for  about  the  same  price,  however,  as  the  difficulty  of 
transportation  is  so  great  as  to  form  the  chief  element  in 
establishing  its  worth* 

SuverrCs  System. 

This  process  uses  the  following  mixture :  water,  240  parts ; 
chalk,  100  parts ;  coal-tar,  18  parts ;  chloride  of  magnesium, 
10  to  70  parts. 

Experiments  with  this  mixture  have  been  made  by  a  com- 

*  According  to  HofTinaQ  and    Fraukland,  in  nine  days   daring    vaim 
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mission  in  Berlin,  with  the  following  results :  The  precipitate 
formed  rapidly,  leaving  the  fluid  clear,  but  containing  a  large 
part  of  the  ammonia.  Few  bacteria  were  found  at  once,  but 
in  a  few  days  the  effluent  seemed  swarming  with  living  organ- 
isms. One  thousand  parts  of  the  fluid  contained  1.5  parts  of 
solid  matter  and  a  large  part  of  the  urine  in  a  decomposed 
a)nditiou.  It  was  unfit  to  be  run  into  the  rivers.  The  pre- 
cipitate contained  21.1  parts  of  organic  matter  in  100 ;  land  in 
this  organic  matter  0.7  per  cent,  was  nitrogen  and  1.5  per 
cent,  phosphoric  acid.  It  was  found  not  to  be  worth  enough 
to  pay  for  callage  and  labor,  as  the  process  costs  sixty  cents  a 
year  for  each  individual  of  the  population. 

Lenks  Process 

Has  been  also  tried  by  the  same  commission  in  Berlin. 
The  mixture  consists  of  alum,  soda  and  chloride  of  iron  or 
zinc.  The  precipitate  formed  slowly.  The  bacteria  were 
not  killed.  The  general  results  of  these  experiments  were 
pretty  nearly  the  same  as  by  Suvern's  process.  Both  methods 
were  declared  inferior  to  irrigation. 

This  list  might  be  extended  almost  indefinitely,  and  seems 
to  be  limited  only  by  the  bounds  of  human  credulity.  In 
France  and  Germany  the  precipitating  processes  have  been 
given  up  as  inefficient.  In  England,  a  new  ** successful'' 
patent  process  is  hawked  about  every  few  months,  to  be  soon 
found  only  an  addition  to  the  list  of  failures ;  and  the  public 
is  perfectly  bewildered  by  the  maze  of  conflicting  statements 
and  propositions.  In  some  cases,  however,  cities  have  been 
driven  to  the  precipitating  process  because  they  could  not  get 
sufficient  land  to  deal  with  their  sewage  in  any  other  way.  In 
such  cases,  the  difficulty  has  been  to  get  rid  of  the  precipitate. 
An  ingenious  and  satisfactory  method  of  doing  this  has  been 
recently  patented  by  Major-General  H.  Y.  D.  Scott.  It  con- 
sists in  burning  the  mud,  and  making  cement  of  a  very  fair 
quality.  It  is  not  a  remunerative  procedure,  but  has  been 
found  quite  satisfactory  at  Birmingham,  where  three  tons  are 
made  each  week. 
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Irrigation. 

The  irrigation  of  land  with  sewage  may  be  performed  in  one 
of  three  ways. 

1.  By  the  use  of  hose  to  sprinkle  the  land. 

2.  By  the  use  of  pipes  under  the  surface. 

3.  By  the  use  of  open  pipes  or  trenches  on  the  surface. 
The  first  is  the  simplest  method,  and  one  of  the  earliest 

suggested.  It  was  soon  abandoned,  however,  because  expe- 
rience has  shown  that  it  is  best  not  to  expose  the  leaves  of 
growing  plants  to  the  direct  action  of  any  manure.  It  is  of 
use  on  a  small  scale,  with  sufficient  care  in  managing  it. 

Suhsoil'Irrigation. 

This  method  was  practised  in  Switzerland  at  one  time,  but 
was  soon  found  to  be  too  costly  for  use  on  a  large  scale.  For 
the  disposal  of  the  sewage  of  a  small  number  of  people,  ^irhere 
there  is  an  abundance  of  laud,  the  system  is  an  excellent  one. 
It  has  been  used  by  Mr.  Rogers  Field,  C.  E.,  of  LondoD, 
with  admirable  success.  The  sewage  is  carried  to  a  safe  dis- 
tance from  the  houses  in  tight  pipes,  and  is  then  distributed 
in  open  jointed  pipes  about  one  foot  below  the  surface  of  the 
ground.*  Subsoil-drains  are  placed  at  a  depth  of  four  feet  to 
carry  off  the  purified  liquids.  Col.  G.  E.  Waring  has  useds 
similar  method  in  Newport,  which  he  describes  as  follows :— t 

**The  house  drainage  is  discharged  into  a  tightly-connected 
and  thoroughly-ventilated  tank.  Its  outlet-pipe,  starting 
from  a  point  one  foot  below  the  surface  of  the  water,  and 
about  two  feet  below  the  cap-stone,  passes  out  near  the  sur- 
face of  the  ground,  and  is  continued  by  a  cemented  vitrified 
pipe  to  a  point  about  twenty-five  feet  farther  away.  Here  it 
connects  with  a  system  of  open-jointed  drain-tiles,  consisting 
of  one  main  fifty  feet  long,  and  eight  lateral  draius  six  feet 

*  Mr.  Field  is  of  the  opinion,  from  his  experience,  "that  four  perches 
would  be  sufficient  ground  for  the  effective  disposal  and  utilization  by  sab- 
irrigation  of  the  slops  from  an  ordinary  cottage."  [Oh  ExcremeHi  XuiM^etfi 
by  Mr.  J.  Ketten  Radcliffe;  Second  Report  of  the  Me<lical  Officer  of  the 
Privy  Council  and  Local  Government  Board  of  England,  p.  233.] 

t  "The  Sanitary  Drainage  of  Houses  and  Towns/*  Atlantic  Monthly  Maga- 
zine, No.  216,  1875,  p.  428.  It  should  be  said  that  earth-closets  were  used  by 
Ool.  Waring,  as  an  adjunct  to  this  system. 
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apart,  and  each  about  twenty  feet  long.  These  drains  under- 
lie a  part  of  the  lawn,  and  are  only  about  ten  inches  below 
the  surface.**  If  made  again,  he  would  have  the  pipes  three 
feet  apart.  The  slope  from  one  extreme  of  the  system  to 
the  other  is  only  fifteen  inches.  The  pipes  require  cleaning 
about  once  a  year. 

Surfaces-Irrigation . 

In  Egypt  and  in  India  surface-irrigation  has  been  used  on 
an  enormous  scale.  In  Lombardy  and  Piedmont  many  mill- 
ion acres  of  land  are  so  irrigated  at  the  present  day.*  In 
all  these  places,  the  process  has  been  carried  out  simply  with 
reference  to  the  large  profits  which  result  from  it.  No  sani- 
tary laws  are  considered.  In  fact,  the  irrigated  fields  are  at 
some  seasons  of  the  year  covered  with  a  stagnant  fluid,  and 
diseases  of  the  intermittent  type  are  prevalent. 

The  experience  of  these  countries  led  some  private  individ- 
uals in  Edinburgh  to  make  a  similar  attempt  there  about  two 
centuries  ago.  The  result  could  not  then  have  been  satisfac- 
tory, as  the  scheme  was  not  extended  until  about  a  century 
and  a  half  later. 

Thirty  years  ago,  an  experiment  was  made  in  England  in 
utilizing  the  sewage  of  one  of  the  insane-asylums  of  the 
kingdom, f  and  ten  years  later  Rugby,  Croydon,  and  a  few 
other  towns  took  the  lead  in  attempts  to  purify  sewage  by 
irrigation,  without  any  view  to  large  profits. }     Their  experi- 

*  Id  the  vaUey  of  the  Connecticut  River  a  large  area  is  so  fertilized  firom 
being  OTerflowed  by  the  yearly  rise  of  the  water,  that  it  requires  no  other 
manure.  This  natural  irrigation  has  brought  the  land  to  a  high  state  of 
fertility ;  ao  also  in  the  Mohawk  Valley ,  and  probably  in  others  throughout 
the  country. 

t  In  1846,  the  Metropolitan  Sewage  Manure  Company  used  the  sewage  of 
a  part  of  London  to  irrigate  their  garden  near  Fulham.  Strawberries  and 
other  fruits  were  raised,  as  well  as  vegetables.  The  experiment  proved 
satiMikctory  in  every  way,  except  that  it  was  not  successful  financially. 
The  company  could  not  compete  with  other  farmers  who  brought  back  from 
the  city  in  their  market- wagons  (otherwise  empty)  stable-manure  which  they 
bought  there  at  low  rates. 

X  This  was  recommended  as  a  sanitary  measure  by  Mr.  Edwin  Chadwick, 
in  1^2.  In  the  first  report  of  the  Health  of  Towns  Commission,  Mr.  P.  H. 
Holland  states  that  such  operations  must  prove  remunerative  when  properly 
conducted ;  an  opinion  which  is  now  gaining  ground,  in  spite  of  numerous 
failures. 

The  First  Biver  Pollution  Commission  quote  and  indorse  the  following 


336  STATE  BOARD  OF  HEALTH.  [Jan. 

ence  was  such. as  to  give  the  impression  that  large  profits 
were  to  be  made  in  the  work ;  and  the  high  theoretical  Take 
given  to  sewage  by  Baron  Liebig,  in  his  letters,  only  encour- 
aged this  idea.  In  individual  cases,  it  was  found  that  by 
soaking  the  ground  with  sewage,  without  special  attention  to 
sanitary  laws,  enormous  crops  of  grass  could  be  raised  at 
slight  cost.  The  products  of  a  single  acre  at  Edinburgh 
sometimes  sold  for  over  two  hundred  dollars ;  but  it  was  soon 
found  that  there  is  only  a  limited  demand  for  fresh  grass  in 
any  town,  and  that  irrigation,  to  be  carried  on  so  as  to  avoid 
offence,  is  not  a  cheap  process. 

The  Sewage  of  Towns  Commission  of  England  tried  some 
very  interesting  experiments  at  Rugby  in  1861,  1862,  and 
1863,  and  their  results,  the  most  complete  ever  obtained,  are 
given  on  the  following  page.*  The  land  was  divided  into 
four  parts,  and  treated, — 

Lot  1.  Without  sewage. 

2.  With  3,000  tons  of  sewage  per  acre  per  annum. 

3.  With  6,000  tons  of  sewage  per  acre  per  annum. 

4.  With  9,000  tons  of  sewage  per  acre  per  annum. 

The  different  plots  were  of  the  same  size,  and  as  nearly 
alike  in  other  respects  as  possible. 

Another  table  is  given  (see  p.  338),  showing  the  per  cent, 
of  dry  substance  found  in  the  various  crops.  The  plots  and 
the  quantities  of  sewage  used  on  each  are  as  in  the  table  on 
page  337.     The  crop  raised  each  year  was  meadow-grass. 

statement  of  the  Sewage  of  Towns  Commission :  "  When  local  circumstances 
are  favorable,  and  nndue  expenditure  is  avoided,  towns  may  derive  profit 
more  or  less  considerable  by  applying  their  sewage  in  agriculture.  Under 
opposite  circumstances,  there  may  not  be  a  balance  of  profit ;  but  even  in 
such  cases,  a  rate  in  aid,  required  to  cover  any  loss,  need  not  be  of  Urge 
amount." 

*  Third  Report,  Sewage  of  Towns  Commission,  1865,  p.  6. 
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Per  cent,  of  dry  substance 

in  Crops. 

FXTX-ACSS  FiBLD. 

Tkk-Acbx  Fbld. 

Without 

without 

NCICDBB  OF  CBOP. 

Sewage. 

With  Sewage. 

Sewage. 

with  Sewage. 

1 

S 

a 

4 

1 

m 

s 

4 

IMl. 

■L)          .             *             . 

27.9 

30.6 

26.9 

27.7 

22. 

23.3 

21.4 

18.4 

^f          ... 

24.4 

19.8 

14.2 

13.8 

26.9 

17.1 

15.1 

16.1 

O)          •             .             . 

— 

13.4 

13.7 

12.9 

— 

12.6 

7.3 

14.4 

4f          ... 

— 

— 

15.4 

9.6 

— 

16.9 

15.1 

17.8 

Mean,   . 

26.2 

21.2 

17.6 

15.9 

24.5 

17.5 

14.7 

16.7 
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The  results  of  analyses  by  J.  B.  Lawes  are  given  in  the 
following  table,  and  show  the  effect  of  sewaged  grass  on  the 
milk  of  cows : — 


C0W8  FBD  ON  Grass  alor. 

1 

!     Cows  FBD  OX  OBASS  !» 
OiL-CAKB. 

Unsewagcd, 

mean  of 
nloe  samplea. 

1 

Sewaged, 

mean  of 

ten  samples. 

Unsewaged, 

menu  of 
four  samples. 

Sewagtd, 

meanef 

fimr  samples. 

Caseine,    .... 
Butter,      .... 
Sugar  of  milk,  etc.,  . 
Mineral  matters. 

3.246 

3.604 

4.406 

.763 

3.241 

8.430 

4.218 

.776 

3.352 

3.657 

4.561 

.740 

3.423 

3.707 

4.689 

.771 

Total  solids,  . 
Water,      .... 

12.008 
87.992 

11.665 
88.335 

12.310 
87.690 

12.050 
87.950 

Total,    .... 

100. 

100. 

100. 

100. 
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The  commissioners  state,  as  the  result  of  their  experiments, 
that  ^  analysis  shows  very  little  difference  in  the  quality  of 
the  milk  yieldo^d  respectively  from  sewaged  and  unsewaged 
grass.  The  difference  in  composition,  such  as  it  is,  is  slightly 
in  favor  of  the  milk  from  the  unsewaged  grass,  when  grass 
was  given  alone,  and  slightly  in  favor  of  the  sewaged  grass 
when  oil-cake  was  given  in  addition.'' 

The  First  Rivers  Pollution  Commission  say :  "  The  grass  is 
not  only  wholesome,  but  cows  fed  upon  it  give  richer  milk, 
from  which  first-class  butter  is  made." 

Xiawes  and  Way  give  the  following  summary  of  the  whole 
series  of  investigations,  extending  over  three  years : — 

•*  Taking  the  average  over  three  years,  and  in  the  two  fields, 
the  amount  of  produce  obtained  lyithout  sewage  was  about 
9^  tons  of  green  grass  per  acre  per  annum,  equal  to  about 
three  tons  of  hay;  and  with  3,000,  6,000  and  9,000  tons  of 
sewage  per  acre  per  annum,  the  aniounts  were,  respectively, 
about  22^,  30^  and  32^  tons  of  green  grass,  equal,  respect- 
ively, to  about  5,  5|  and  6^  tons  of  hay. 

**When  cut  and  given  to  fattening  oxen  tied  up  under 
cover,  more  sewaged  than  unsewaged  grass,  reckoned  in  the 
fresh  or  green  state,  was  both  consumed  by  a  given  weight  of 
animal  within  a  given  time  and  required  to  produce  a  given 
rate  of  increase ;  but  of  real  dry  or  solid  substance  less  of 
that  of  the  sewaged  than  of  the  unsewaged  grass  was  required 
to  produce  a  given  effect. 

•*When  cut  grass  was  given  alone,  the  result  was  very 
unsatisfactory ;  but  when  oil-cake  was  given  in  addition,  the 
amount  of  increase  upon  a  given  weight  of  animal  within  a 
given  time,  and  for  a  given  amount  of  dry  substance  of  food 
consumed,  was  not  far  short  of  the  average  result  obtained 
when  oxen  are  fed  under  cover  on  a  good  mixed  diet. 

**  When  cows  were  fed  on  unsewaged  or  sewaged  grass,  as 
much  as  they  chose  to  eat,  a  given  weight  of  the  animal  was 
more  productive,  both  of  milk  and  increase,  but  especially  of 
milk,  on  the  unsewaged  than  on  the  sewaged  grass. 

**  From  a  given  weight  of  unsewaged  grass,  reckoned  in 
the  fresh  or  green  state,  more  milk  was  produced  than  from 
an  equal  amount  of  fresh  sewaged  grass ;  but  a  given  weight 
of  the  dry  or  solid  substance  supplied  in  sewaged  grass  was. 
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on  the  average,  more  productive  than  an  equal  weight  supplied 
in  unse waged  grass. 

^^  By  the  aid  of  sewage,  the  time  that  an  acre  would  keep  a 
cow,  and  the  amount  yielded  from  the  produce  of  an  acre, 
were  increased  between  three  and  four  fold. 

**The  se waged  meadow  grass,  as  cut  and  given  to  the 
animals,  contained  a  less  proportion  of  dry  or  solid  substance 
than  the  unsewaged, 

**The  proportion  of  nitrogenous,  and  also  of  impure  waxy 
or  fatty  matter,  was  much  greater  in  the  solid  matter  of  the 
sewaged  than  in  that  of  the  unse  waged  grass." 

The  Mode  of  Distributing  Sewage. 

This  will  be  best  understood  from  a  description  of  indi- 
vidual farms.  A  few  of  the  principles  only  will  be  given 
here. 

In  the  first  place,  the  land  must  be  prepared  so  that  the 
beds  shall  have  a  slope  varying  from  1  in  50  to  1  in  150.  If 
not  loose  and  porous,  the  land  must  be  underdrained.*  The 
sewage  must  be  delivered  (by  pumping  if  necessary')  at  the 
highest  point  on  the  farm,  whence  it  is  distributed  by  gravita- 
tion. 

The  main  carriers  may  be  open,  and  of  cement,  or,  prefer- 
ably, of  Scotch  clay  pipe.  The  laterals  are  generally  simple 
trenches  dug  in  the  earth,  a  few  inches  deep.  On  some  farms 
the  main  conduits  are  simply  trenches  dug  in  the  ground* 
Of  course  they  require  frequent  cleansing  to  prevent  deposits 
on  their  sides  and  bottoms. 

The  sewage  flows  uniformly  over  the  surface  of  the  land, 
each  plot  being  irrigated  for  a  few  hours  at  a  time,  and  once 
in  every  three  to  twelve  days,  as  is  necessary ;  grass,  for 
instance,  may  be  treated  much  oftener  than  vegetables. 

The  accompanying  plates  illustrate  the  process  as  generally 
used. 

Fig.  I  represents  the  process  as  generally  used .  A  F  is 
the  main  sewage-delivering  conduit,  which  is  dammed  at 
various  points,  as  required,  by  the  gate  F.  By  opening  the 
gates  G-,  any  trench,  B  D,  C,  etc.,  may  be  made  to  distribute 

*  The  amoimt  of  anderdrainixig  generally  found  neceasaiy  in  ordinaiy 
fjunodng  is  sufficient;  and  the  same  mlea  apply  to  both  casee. 
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the  sewage  over  any  part  of  the  field,  and  the  flow  is  limited 
by  placing  the  dam  D  at  any  point  desired.  The  fluid  flows 
from  the  two  trenches,  B  D,  for  instance,  toward  the  lower 
point,  1 1 ;  that  part  of  it  which  is  not  absorbed  and  assimi- 
lated by  the  roots  of  the  growing  plant,  gradually  sinks  into 
the  ground  and  mingles  with  the  ground-water,  and  finds  its 
way  into  the  neighboring  streams,  either  by  gravity  directly 
through  the  soil,  or  by  the  deep  pipe-drains. 

Fig.  II  represents  a  modification  of  the  process,  which  is 
admirably  adapted  to  mild  climates,  as  in  England.  The 
flow  of  the  sewage  can  be  readily  limited  to  any  particular 
area  by  means  of  the  jointed  half-pipes  B,  which  can  readily 
be  turned  in  their  places  with  the  foot. 

Location  of  Sewage-Farms. 

The  testimony  of  two  distinguished  English  authorities 
before  a  parliamentary  committee,  that  sewage-farms  are 
^  pestiferous  swamps,''  added  to  the  experience  of  bad  smells 
from  the  flooded  and  ill-managed  meadows  near  Edinburgh, 
led  people,  naturally  enough,  to  think  that  irrigation  with 
sewage  should  be  carried  on  only  at  points  remote  from 
human  dwellings.  But  it  was  soon  found  that  all  sewage- 
farms  were  not  nuisances;  and  careful  investigations  in 
France,  Germany  and  England  have  failed  to  bring  to  light  a 
single  case  of  injury  to  health,  or  of  ofience  arising  from 
sewage-irrigation  properly  conducted.  The  First  Rivers 
Pollution  Commission  say  in  their  final  report:  ''When  foul 
smells  are  complained  of  as  coming  from  sewage-irrigated 
lands,  the  causes  are  in  the  state  of  the  sewage,  or  in  the  rude 
way  of  using  it." 

At  this  time,  objection  is  seldom  made  to  having  sewage- 
farms  one  mile  from  towns.  At  Croydon,  six  years  after 
irrigation  began,  land  in  the  Immediate  vicinity  of  the  farm 
had  increased  in  value  from  £250  to  £1,000  per  acre.  This 
could  not  have  been  the  case,  if  the  farm  had  been  a  serious 
drawback  to  living  in  that  neighborhood. 

Public  institutions  in  England  often  irrigate  with  sewage 
land  a  few  rods  from  their  walls.  The  high  price  of  land  in 
the  immediate  vicinity  of  cities  makes  it  necessary  to  go  four 
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ive  miles ;  and  that  is  the  distance  at  which  sewa 
usually  found. 

Amount  of  Land  iVecesaory. 
Ir.  W.  Hope,  of  Breton's  Farm,  Romford,  st 
inuual  application  of  five  thousand  tous  to  the  a 
best  practical  results  from  sewage-farming.  Ti 
ibout  one  acre  of  land  to  each  one  hundred  ind 
istimate  concurred  in  by  the  Sewage  of  Towus 
I.  The  Rivers  Pollution  Commission  prefer  on< 
ry  one  hundred  and  fifty  people.  The  Earl  of  ^ 
rever,  who  has  one  of  the  most  successful  farms 
1,  has  one  acre  of  land  for  every  sixty  people. 
)f  course  the  amount  will  depend  somewhat  upon 
tr  of  the  soil  and  the  climate.  In  Dantzic,  on 
ir  sand  is  deemed  sufficient  to  purify  the  sewaj 
idred  people.  In  Berlin,  the  result  often  years'  i 
I  is  that  seven  hundred  and  fifty  acres  will  be  bu£ 
ir  whole  population  of  750,000.  On  the  Cra 
idows  near  Edinburgh,  from  20,000  to  100,00 
age  are  flooded  on  an  acre  of  land  each  year,  mi: 
lly  in  some  places  a  swamp  over  which  cattle  can 
bout  sinking. 

The  JEffeci  of  Climate. 
n  England,  Scotland  and  France,  no  difficulty  is 
gating  throughout  the  winter.  The  sewage  soaki 
,  and  the  effluent  is  nearly  as  pnre  as  in  sumni 
\,  however,  is  ploughed  in  the  spring,  sown  w 
sal,  and  not  irrigated  during  the  following  sum 
colder  climate  of  Berlin,  where  the  ground  s 
^ze3  to  a  depth  of  three  feet,  some  difficulty  was  < 
experiments  have  shown  that  irrigation  will  be  i 
year  through.  In  winter  the  sewage  keeps  wan 
ler  ice  and  snow  to  soak  into  the  ground  and  beci 
.  Its  purification  is  not  as  complete  as  in  sun 
icient  to  allow  it  to  he  dischatged  into  the  rii 
itzic,  where  the  climate  is  quite  similar  to  that  ( 
setts,  sewage-irrigation  has  been  interrupted 
iter  by  the  cold,  and  then  for  only  a  few  days  at 
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climates,  of  course,  sewage-irrigation  is  more  suo- 
an  iQ  moist. 

Theory  of  the  Purijicalion  of  Sewage. 
;ion  of  vegetation  is  the  chief  element  in  parifying 
r  irrigation,  although  this  is  supplemented  by  a  cer- 
int  of  filtration  and  oxidation  by  the  soil, 
thought  that  all  matter  must  be  in  a  soluble  form  to 
lated  by  the  roots  of  plants ;  but  later  investigatorB 
18  to  different  conclusions. 

in  his  "  Lehrbuch  der  Agriculturchemie,"  published 
itates  that  rootlets  themselves  have  the  power  •  of 
ng  substances  which  are  insoluble.     He  also  quotes 
Paddei  and  Mulder,  iu  support  of  his  theory, 
i  and  Taddei  found  that  coagulated  albumen  in  enspen- 
iter  rapidly  disappeared  when  the  roots  of  a  growing 
e  placed  in  it,  leaving  a  clear  fluid ;  without  Uie 
of  the  plant  it  remaiued  turhid. 
innel  reported  to  the   Academie  des  Sciences,   in 
lilar  results  from  exhaustive  experiments  with  water 
g  vegetable  and  animal   matter  iu  auspeusiou.     He 
icerated  fruit  in  water;  and  when  the  mixture  had 
loroughly  turbid  and  putrid,  he  divided  it  into  two 
at  in  which  the  roots  of  growing  plants  were  placed 
ime  clear,  while  the  others  did  not.     The  same  evi- 
B  obtained  by  using  putrid  meat, 
fred  Carpenter  has  verified  these  experiments  by  a 
id  thorough  series  of  investigations,  f 
Bory  seems  well  grounded,  and,  if  proved  true,  ie  an 
1  argument  in  favor  of  sewage-irrigation. 

The  Effluent  from  Sewage-Farms. 
tter,.as  it  passes  off  from  sewage-farms,  is  often  so 
lot  to  reveal  any  evidence  of  contamination  to  the 
On  some  farms  it  runs  into  brooks  from  which  the 

aktive  Fiihigkeit  angelGst«  Sabataiiz«Q,  die  mit  den  feinsten 
:n'eigLingea  in  anmittelbare  Bertihrung  kommon,  in  Liiaung 
eD  UDd  in  flich  aufinnehmon." 

'ower  of  tlie  6oil,  Air  and  Vegetation  to  Purify  Sewage.  [Sani- 
],  Ma;  1  and  «,  1875.] 
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cattle  and  borees  drink,  and  in  many  cases  it  has  b 
freely  by  workmen  and  others  for  years  without 
effect.  It  is  the  only  effluent  which  comes  up  to  the 
required  by  the  Rivera  Pollution  Commission  of 
By  this  rule,  no  water  is  allowed  to  run  into  strc 
contains,  for  every  100,000  parte,  more  than  two 
organic  carbon  and  three-tenths  of  one  part  of  orgai 
gen  in  solution,  and  in  suspension  three  parts  of 
matter,  and  one  part  of  organic  matter. 

Of  course,  sewage-farms  may  be,  and  undouhtec 
times  are,  so  badly  managed  that  this  degree  of  pn 
is  not  attained.  In  no  case  is  it  entirely  safe  to  dri 
which  has  once  been  coutamiuated  with  human  exc 
taining  the  "germs"  of  disease,  unless  it  has  been  e: 
a  sufflciently  high  temperature,  or  has  stood  long  ei 
these  "germs"  to  become  inert.  How  long  this  ti 
be,  we  do  not  yet  know. 

AUeged  Ill-Effects. 

It  is  worth  while  to  consider  this  subject  somewha 
Drs.  Cobbold  and  Letheby  at  one  time  thought  that 
of  parasitic  disease  in  cattle  was  great,  if  they  we 
sewaged  grass.  That  fear  has  proved  groundless.  ' 
has  been  examined,  microscopically  and  otherwisf 
Hope's  farm,  and  found  to  be  uninjured.  The  milk 
ter  from  cows  fed  on  sewaged  grass  have  been  used 
old  and  young  for  many  years  without  a  single  case 
from  it. 

In  1873,  Mr.  Smee  wrote  to  the  "London  Times 
his  farm  cows  fed  on  sewaged  grass  gave  bad-tasting  i 
that  butter  made  from  it  soon  became  rancid.  Mr.  A 
than  whom  no  one  is  more  qualified  to  give  an  opii 
that  these  ill-effects  probably  came  from  the  fact  th« 
was  allowed  to  lie  several  days  to  a  considerable  di 
the  grass.  He  also  said  that,  in  all  his  experienci 
never  known  a  single  such  case  on  a  well-conducted 

*  It  is  a  well-kuoiTD  fact  that  soil  sudden  with  ainpte  wait 
root-cTopa  which  ore  far  fh>iii  palatable.  In  one  caae,  near  Boe 
Geld  recelveil  the  sewage  from  two  ceMpoole,  and  the  potatoes  r 
were  eTon  offensiTe  to  aniell  and  taste  when  preptfed  for  the  tabl 
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illips,  superinteodent  of  the  Devon  County  Insane 
uid  that  bis  co^s  were  fed  almoat  wholly  on  grass 
by  the  sewage  of  the  eight  hundred  inmates  of  his 
1 ;  that  they  gave  excellent  milk,  from  which  the 
litter  was  made. 

lie,  director  of  one  of  the  industrial  schools,  added 
lony  as  follows :  The  sixteen  hundred  residents  in 
I  had  for  four  years  used  milk  and  butter  freely,  with 
eaults ;  the  cows  from  which  they  got  their  supplies 
chiefly  on  sewage-grown  grass.  Formerly,  when 
;e  was  allowed  to  collect  in  the  fields,  and  so  became 
ind  putrid,  his  experience  had  been  different, 
fred  Carpenter  states  that  he  has  used  such  milk 
bis  own  house,  and  has  watched  its  effect  carefully 
an,  where  the  processes  are  conducted  with  care, 
trer  seen  any  bad  results, 
itimony  is  overwhelming  on  this  point. 
BS  of  illness  have  been  traced  to  emanations  from 
red  sewage-farms.  Even  in  Edinburgh,  where  they 
iasly  managed  and  foul-smelling,  this  has  been  the 
\  fact,  during  the  cholera-epidemics  of  1859  and 
I  region  enjoyed  complete  immunity  from  the  disease, 
ily  authentic  case  of  illness,  probably  caused  by 
rigation,  was  reported  by  Dr.  T.  S.  Clouston,  in 
■calTimes  and  Gazette,"  June,  1865.  He  shows  that 
vere,  and  some  fatal,  cases  of  dysentery  had,  prob- 
Q  caused  in  the  Cumberland  and  Westmoreland 
by  emanations  ^m  a  sewage-irrigated  plot  of  land, 
dred  and  fifty  yards  from  the  wards,  with  a  stifiT  clay 
lot  underdrained.  The  method  of  irrigation,  how- 
not,  in  all  respects,  satis&ctory. 

The  Cost  of  Imgalum. 
-farms  have  thns  far  seldom  proved  remunerative, 
any  reasons. 

essive  and  fallacious  estimates  of  the  value  of  sew- 
o  the  construction   of  costly  works,  so  that  ,the 
n  the  money  invested  was  very  great, 
rmons  rents  have  often  been  required  by  landown- 
in  sixty  or  seventy  dollars  a  year  for  a  single  acre 
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jf  land.  Land  has  ofteD  been  bought,  too,  at 
prices  ($2,500  to  $5,000  an  acre),  that  oo  faTTnin< 
carried  on  with  profit  upon  it. 

3.  The  high  position  of  many  sewage-forms,  an< 
!ict«r  of  the  soil,  have  often  required  great  outlays 
ing-apparatus,  grading,  etc. 

4.  The  necessity  of  jJMri^int^  the  sewage,  at  i 
creates  the  necessity  of  using  it  at  times  when  it  c; 
efit,  and  must  even  harm,  the  crops. 

5.  The  uncertainty  due  to  the  amount  of  rainfa 
sufficient  to  turn  a  profitable  use  of  sewage  on  Ian 
loss. 

6.  Sewage-farms  have  been  usually  managed 
boards.  If  an  ordinary  farm  were  to  be  managec 
the  result  would,  undoubtedly,  be  the  same. 

The  Earl  of  Warwick  has,  at  Leamington,  an 
conducted  sewage-farm,  one  of  the  few  in  Englauc 
carried  on  by  private  euterprise.  He  pays  £450 
the  sewage  from  a  population  of  20,000  ;  and  it  i 
agreed  that  his  investment  has  proved  a  good  one. 

Except  under  favorable  natural  conditions,  s 
account  of  its  extreme  dilution,  is  expensive  to  b 
is  of  lUtle  value  as  compared  with  other  fertili 
sewage  of  most  English  cities  is  so  diluted,  that  < 
Peruvian  guano  has  the  same  value  as  1,250  tons 
In  American  cities,  where  twice  as  much  water  I 
value  would  be  only  one-half  as  great.  Water,  I 
one  of  the  best  of  disinfectants,  and  a  copious  ' 
sewage  is  necessary  to  the  health  of  the  iuhabitar 
ulous  districts.  The  pecuniary  sacrifice,  if  any,  ( 
such  dilution,  must  of  necessity  be  endured. 

At  Dautzic,  where  all  of  the  sewage  of  the  city 
irrigation,  the  amount  of  water  used  in  flushing 
makes  the  total  amount  carried  off  about  as  great  a 
in  American  cities.  At  Munich,  where  irrigation 
probability,  finally  be  used,  the  amount  of  wate 
flushing  the  sewers  alone,  amounts  to  100  gatio 
individual  of  the  population,  at  each  flushing. 

In  England,  however,  a  few  towns  have  intrt 
separate  system  of  sewers,  so  as  to  have  their  sewi 
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la  posaible,  before  ueiag  it  in  irrigation ;  but  it  is 
'hether  the  advantage  gained  may  not  be  moro  than 
aDced  by  the  evils  arising  from  imperfectly-flushed 

investigators,  and  especially  Varrentrapp,  have 
lat  the  mercantile  aspect  of  the  question  must  be 
nd  that  purification  of  sewage  must  be  rendered 
on  sanitary  grounds  alone,  whatever  the  cost. 

Methods  op  Disposing  op  Sewage. 
Manchester,  England. 
population  of  856,600,  living  on  4,516  acres,  a  very 
ortion  of  them  being  of  the  improvident  class,  this 
id  until  quite  lately  to  the  cesspool -system,  dis- 
a  surface-drainage  and  kitcben-waste  into  the  rivers 
c  and  Medlock,  which  became  filthy  to  the  last 
Lbout  50,000  of  the  inhabitants,  including  those  at 

now  supplied  with  water-closets,  and  from  these 
jcbarge  is  into  the  rivers.  The  better  classes  live 
3st  part  outside  of  the  city  limits ;  but,  whether 
without,  they  insist  upon  baviug  water-closets  in 
is. 

ain  hope  of  keeping  the  sewage  pure  enough  to 
into  the  rivers,  the  Health  Committee  have  been 

cesspools,*  and  substituting  the  pail  and  cinder- 
ies  already  described. f  These  ash-pits  are  very 
f  where  the  water-carriage  system  is  not  practicable, 
ilhod  of  emptying  them  is  costly,  and  not  entirely 
'encG.  One  hundred  carts  are  constantly  employed 
;8ter,  removing  a  mass  of  ashes  and  excrement, 
some  high  theoretical  value.  It  is  piled  up  just  at 
f  the  city,  and  in  winter  sells  rapidly  for  a  shilling 
a  ton.     In  summer  the  farmers  give  only  a  penny 

,nd  I8T3,  4,000  ceMpools  were  emptied,  the  black  and  saturated 
itb  wa*  remoTed,  aad  the  cavitius  flUud  with  clean  eaith.  Thia 
lid  alwaja  be  followed  in  getting  rid  of  these  nuisnucca.  In 
and  private  buildiuga,  buried  and  concealed  filth  finds  one 
mother  for  its  poiaonoug  gases,  whenever  the  attempt  has  been 
;  the  smell  ont  by  closing  one  escape-hole  afl«r  another.  It  is 
riment  of  nailiog  down  the  safety-valve  of  a  boiler. 
1 11^     Filteen  Uiousand  luve  already  been  introduced. 
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Plan  showing  Privies  (Ash-Ciosets)  and  Sewers,  Manchester,  England. 
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e-manure. 

e  guaDO  (from  A.  B.  C.-procesa). 

ian  guano. 

e  manure  (mixture  of  No.  2  and  night-soil). 

;e-mud. 

t-BWeepings. 

isults'  do  not  correspond  with  those  obtaiued  in 
iBels,  Berlin,  and  by  the  various  royal  commissions 
;  but  cartage,  in  this  case,  amounted  to  nothing, 
was  close  to  the  works.  If  the  precipitate  is  so 
.  is  difficult  to  see  why  the  farmers  do  not  buy  it. 
ceas  of  precipitation  is  as  fallows :  The  sewage 
'ly  through  six  iron  tanks  in  succession,  each  fifty 
and  ten  feet  deep.  A  deposit  takes  place  iu  all  of 
is  removed  when  it  become  a  foot  deep.  The 
it  passes  from  the  tanks,  is  somewhat  turbid,  and 
agreeable  odor ;  but  it  aoon  putrefies.  Preparations 
for  using  it  in  irrigating  large  beds  of  osiers  so  as 
before  final  discharge  into  the  river,  which  is  now 
tbat  it  is  difficult  to  distinguish  the  water,  by  its 
,  from  fresh  sewage.  There  is  no  offensive  smell* 
rorks,  near  the  pumps  or  elsewhere,  except  from 
irecipitate. 

[inal  cost  of  the  works,  exclusive  of  sewers,  was 
>f  which  the  annual  interest  would  be  £3,200. 
outlay  is  £15,000.  The  annual  income,  suppos- 
a  manure  found  a  sale  at  two  shillings  a  ton  (which 
)  would  be  only  £7,300,  showing  an  annual  deficit 
). 

Birmingham. 
ig  the  provisions  of  the  Public  Health  Act  of  1848, 
:pended  £200,000  in  constructing  sewers  with  their 
>  the  rivers  Kae  and  Tame,  one  of  which  is  six  feet 
her  twelve  feet  wide.  In  1858  the  pollution  had 
great  that  a  chancery  injunction  was  served  upon 
prevent  the  continuance  of  the  evil. 
Qcil  then  proceeded  to  build  two  sets  of  tanks,  each 

age  u  delivered  frenh.  The  sen'ere,  120  miles  in  length,  have 
MOiiDga  into  tii«  sUeeU  for  ventUatioD. 
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being  360  feet  long,  90  feet  broad  and  6  fee 
;h  the  bulk  of  the  matters  in  suspension  in  I 

deposited,  and  there  were  thus  arrested  aboul 
Is  of  slush  a  day.     The  effect  on  the  river  is  d( 
erman  Osborne  as  follows: — 
The  sewage  of  the  borough  is  discharged  into 
le,  but  subject  to  some  slight  purification ; 
ion  of  the  solid  matter  is  removed,  but  scan 

which  is  held  in  solution,  so  that  a  very  largo 
he  latter  passes  off  into  the  river,  and  in  a  ! 
'ing  with  the  temperature,  undergoes  decompoi 
uting  the  stream." 

1  1866  and  1867,  complaints  were  again  made  < 
tie  river,  and  it  was  decided  to  try  the  effect  ol 
•rtion  of  the  sewage  on  about  130  acres  of  land 
rrigation.  This  was  so  far  successful  that  it 
ed  to  recommend  the  council  to  take  the  sev 
t  miles  from  its  present  outlet,  and  to  purify 
le  same  way  un  2,500  acres  of  land.  This  wa 
n  account  of  the  high  price  demanded  by  the 
land,  and  another  committee  decided  upon  i 
s  for  intermittent  downward  filtration,  combine' 
in.  This  was  approved  by  the  council,  and 
>duced  into  the  House  of  Commons,  which  ws 
hree  votes  on  the  third  reading. 
L  the  meantime  the  sowtige-precipitate  was  ai 

in  such  vast  quantities  that  it  became  itself  a 
another  injunction  was  obtained, 
bat  is  to  say ;  the  city,  in  accordance  with  an  1 
ent,  built  sewers,  was  compelled  to  introdt 
its,  and  was  advised  to  discharge  its  filth  intc 
enient  stream.  It  was  then  compelled  by  ch 
tion,  under  a  later  Act  of  parliament,  to  keep  i 
le  stream.  While  using  the  best  practicable  i 
g  this,  it  was  served  with  another  injunction  to 
mce  created  in  the  very  process  of  removing  1 
Defeated  in  parliament  in  its  attempt  to  obta 
vage  farm,  which  was  the  method  recommend 

satisfactory  one  for  purifying  sewage,  by  all 
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la  appointed  to  inveetigate  the  subject,  it  was  dtffi- 
■w  what  to  do. 

:beQ  decided  to  clarify  the  sewage  by  the  lime- 
ing  twelve  toas  of  lime  a  day.  Accordingly,  four 
Bets  of  tanks   were  built,  of  four   compartmeDts 

cost,  including  engine,  etc.,  of  £70,000.  These 
ks  are  each  150  feet  long,  50  feet  wide  and  6  deep. 
1  outlay,  exclusive  of  interest  on  the  capitAl  in- 
s,  in  1874,  £13,000;  this  year  it  has  probably 
The  precipitate  to  be  disposed  of  daily  is  350 
Is,  and  it  sells  for  a  trifle  over  a  shilling  a  ton 
linga  for  a  boat-load  of  twenty-five  tons).  Only 
intity,  hofrever,  can  be  disposed  of  at  that  price. 
<le  sewage  of  the  city  is  now  treated  at  the  works 
erent  methods. 

le  irrigation  with  tho  raw  sewage.  One  hundred 
acres,  all  that  can  be  got,  are  irrigated  with  a  small 
the  sewage.  The  land  is  underdrained  at  a  depth 
t,  and  the  efBuent  is  so  pure  as  to  be  freely  used 
kmen  for  drinking.  The  main  and  lateral  sewage- 
re  shallow  trenches  dug  in  the  earth.  The  vege- 
>d  are  sold  freely  io  the  market,  and  there  is  said 
rejudice  against  them,  many  persons  even  prefer- 
Farmers  in  the  vicinity  of  the  works  ask  for,  and 
!e  of  charge,  sewage  for  irrigating  their  lands, 
ition  with  the  effluent,  after  it  has  passed  through 
tanks  for  precipitating  the  suspended  matters.  It 
at  turbid  in  appearance,  and  is  used  in  precisely 
manner  and  quantity  as  the  unclarified  sewage, 
^er  and  the  farm-hands  consider  it  fully  as  valuable 

-,  the  crops  in  the  two  cases  look  equally  well. 
9  was  so  great  complaint  from  the  offensive  odors 
drying  the  precipitate,  that  much  of  it  is  uow  raised 
K)wer,  by  means  of  an  endless-bucket  pump  to  a 
induit  several  feet  above  the  ground,  whence  it  is 
t  to  various  parts  of  the  farm.  It  is  of  the  cunsist- 
)fl  mud,  and  contains  eighty  per  cent,  of  water. 
g  distributed  over  the  land,  about  a  foot  deep,  it  is 

hand-labor.  This  process  is  carried  out  in  each 
id,  once  in  three  yeara.     It  is  a  costly  manure,  as 
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BO  much  labor  is  required  to  handle  it,  but  it  is  at 
prove  the  land  in  a  high  degree. 

4.  Id  the  first  of  the  series  of  settling-tanks  | 
two  sets,  to  be  used  alternately),  the  heaviest  pi 
suspended  matter  is  precipitated  by  linte.  As  bo 
becomes  two  feet  deep,  about  once  in  two  weeks,  tl 
run  off,  the  tank  is  closed,  the  mud  is  allowed  to  d 
then  removed  by  means  of  shovels.  This  process  i 
with  very  offensive  smells. 

5.  A  portion  of  the  last-named  matter  is  kiln-i 
made  into  cement  by  Scott's  process.  This  is  cer 
best  method  of  disposing  of  sewer-sludge  at  preset 
The  works  at  Birmingham  are  on  a  small  scale, 
constructed  to  show  that  good  cement  may  be  ma 
way  without  great  loss.  The  large  amount  of  it 
sewage  renders  the  addition  of  a  large  amount  of  li 
sary.  Three  tons  of  cement  are  made  each  week,  a 
readily  for  seven  shillings  a  barrel.  The  loss,  in 
operation  of  converting  the  sludge  into  cement,  is  1 
cent. 

Nearly  17,000,000  gallons  of  sewage  (dry-weat 
are  pumped  each  day  by  steam  and  treated  with  frc 
to  thirteen  tons  of  lime.  The  workmen  stat«  that 
come  accustomed  in  a  short  time  to  the  bad  odoi 
work  in  the  open  air  so  much  of  the  time  that  ti 
good  health. 

Coventry. 

This  is  a  town  of  20,000  inhabitants,  with  a  i 
weather  flow  of  800,000  gallons  of  sewage.  The  { 
ing  process  now  used  is  one  patented  by  Dr.  J 
differing  only  in  unimportant  details  from  the  metbi 
have  been  made  the  bases  of  experiments  in  France, 
and  Germany.  A  cheap  shale,  found  in  the  immedi 
borhood,  is  treated  with  crude  sulphuric  acid,  by  t 
phate  of  alumina  is  obtained  at  a  low  price. 

The  floating  matters  in  the  sewage  are  removt 
ingenious  revolving  screen,  invented  by  Mr.  Baldwin 
and  worked  by  the  motive-power  of  the  flowing  sei 
simple  grating,  cleared  occasionally  by  means  of  an  i 
is  (Reaper,  and  fully  as  serviceable. 
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igo  13  thon  mixed  with  tho  sulphate  of  alumina  (four 
h  1,000,000  gallons)  in  a  Inrgo  tank,  from  which 
a  secojid  tank,  whore  it  is  again  mixed  with  llmo 
•  etch  1,000,000  gallons*).  Sulphate  of  lime  is 
1,  setting  free  tho  nluminn,  which  is  precipitated, 
lins  of  iimo  pass  out  in  each  gallon  of  effluent. 
Its,  of  two  compartments  each,  are  used  alteruatclj 
; ;  they  ore  each  one  hundred  and  fifty  feet  long, 
ride,  aud  ten  feet  deep,  aud  have  a  capacity  of 
lions.  After  standing  about  a  week,  during  which 
is  a  constant  overflow,  the  supernatant  fluid 
is  passed  off,  and  tho  sludge  is  brushed  through 
oand  passage  into  the  building  where  it  is  pumped 
by  artificial  heat  uudcr  cover ;  an  apparently  inof- 
;  costly,  process. 

n  tons  of  the  "  manuro  "  are  precipitated  daily,  at 
K>ut  ten  shillings  a  ton  ;  its  commercial  value,  as 
idy,  is  about  two  shillings  a  ton.  Tho  company 
t  a  theoretical  value  of  £2  a  ton,  and  is  now  cn- 
fortifying"  it  wilh  other  manure,  by  which  addition 
will  bo  worth  £5. 

ent,  as  passed  from  the  tanks,  and  before  putrefac- 
gun,  ia  nearly  clear.  It  does  not  satisfy  the  Hivcrs 
loramission,  and  much  of  it  is  purified  by  irrigation 
ling  into  tho  river.  The  stream  into  which  it  is 
is  so  polluted  from  othor  sources,  as  to  rcsemblo, 
ICO  and  smell,  a  common  open  sewer, 
dom  of  the  works  from  ofiensive  odors  is  got  at 

to  tho  city.  Tho  effluent  requires  purification 
n  be  allowed  to  run  into  the  river,  aud  tho  manure, 
September,  had  not  found  purchasers.     The  city 

company  in  charge  of  tho  works  a  large  subsidy, 
ig  the  interest  on  the  original  cost  of  tho  works, 
pany  has  had  nothing  to  pay  towards  the  construc- 
works,  and,  beside  receiving  the  subsidy  from  tho 
CB  all  the  revenue  from  the  salo  of  "  manure." 
f  tho  works  is  given. 

WDd  gallons  of  BBwuge  prodace  about  one  tou  of  precipitate. 
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Edinburgh. 
ligation  has  been  carried  on  for  almost  two  cei 
ISO  of  brooks,  which  have  been  made  to  conve; 
>f  certain  parta  of  tbe  city.  There  are  at  pr 
a:  One,  the  famous  Craigentinnj  meadows,  oi 
1,  of  two  hundred  and  fifty  acres,  east  of  Edinl 
;  close  to  tbe  beach ;  a  second,  to  the  west,  on 
Burn,  of  ninety  acres;  to  the  south,  Jordan 
i  eleven  acres;  on  the  northerly  boundary  o 
acres  are  irrigated  by  the  Broughton  Burn. 
11  those  farms  was  formerly  carried  on  in  the  ru 
possible.     The  land  was  fairly  drenched  will 

00  to  100,000  tons"  being  used,  in  some  c 
le  acre  in  one  year.  The  effect  was,  that  Edin 
rounded  by  these  artificial  swamps,  whicli  at 
odors  of  not  the  most  agreeable  description." 

ent  time,  the  method  of  irrigation  pursued  is 
ed,  but  still  not  entirely  free  from  objectionabl 
lie  sewage  is  distributed  by  gravitation  thrc 
ches,  and  is  flooded  over  each  lot  of  land  for  a 

1  in  nine  days;}  it  is  quickly  absorbed,  with 
source  of  offensive  smells.  The  main  conduits 
s,  at  least,  in  a  foul  condition  ;  their  sides  are  e 
lir  as  the  level  of  the  sewage  falls,  and,  being  s: 
10  earth,  and  not  always  thoroughly  cleaned,  th( 
3  mass  of  decomposing  organic  matter. 

nly  grass§  is  raised  on  on  these  farms,  as  it  i 
which  thrives  under  such  neglect,  and  is  at 
highly  remunerative.     Four  crops  are  raised  i 

ive  thouBund  tons  is  the  uDoontcoDSiderod  beat  \>y  Mr.  Ha 

cpurt  on  tLe  Sanitary  Coudition  of  the  City  of  Edinburg 
tUejohn,  M.  D.,  F.  R.  C.  S.  E.,  medical  officer  of  health  I 

lore  or  lesa ;  depending  npon  the  weather, 
taliou  rye-gras8,  a  liioDDJal  plant,  has  proved  almost  •  net 
je  farmer.  It  is  capable  of  receiviug  an  immenao  amoui 
>ut  injury,  and  JB  admirably  adapted  to  receive  any  anrpli 
M!B«ionH  when  it  ia  not  needed  for  vegetables  aud  root-c 
e  plant  ia  given,  which  I  have  copieit  from  Fegebeutel. 
laa  been  bo  BncceBsfnl  in  England,  that  it  has  been  introduc 
jennany  on  the  sewage-farros. 
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remedied  with  care.     The  ddors  from  them  were  found  by  the 
writer,  lost  September,  to  be  offensive,  though  not  intensely  so. 

West  Derby. 

Three  years  ago,  the  parish  of  West  Derby,  adjacent  to 
Liverpool,  purposed  building  sewers,  with  outlets  into  the 
river  Mersey,  at  an  estimated  cost  of  £30,000.  Being 
threatened  with  an  injunction,  they  decided  to  carry  their 
mains  farther,  buy  a  farm,  and  irrigate.  The  cost  has  been  as 
follows : — 

For  construction  of  sewers,   .....  £42,335 

two  hundred  acres  of  land,      •         .         .         .  34,000 
levelling,   constructing  conduits,   purchase    of 

stock,  etc.,          ••....  24,000 

tanks  (estimated), 4,000 

The  running  expenses  are  estimated  at  £3,000  a  year.  The 
crops  find  a  ready  sale,  and  it  is  thought  that,  under  good 
management,  they  will  yield  an  annual  income  of  £4,000. 

As  far  as  sanitary  requirements  and  engineering  skill  are 
concerned,  the  farm  is  a  model  one.  It  was  laid  out  by  Mr. 
W.  Hope.  The  land  was  rather  heavy  and  rough,  and  large 
sums  were  necessarily  spent  in  its  preparation.  Drainage- 
pipes  are  laid  at  a  depth  of  four  feet  and  a  half,  and  twelve 
feet  apart.  The  sewage  is  distributed  by  gravitation  through 
open  cement  carriers,  and  from  them  by  shallow  trenches  dug 
in  the  earth.  The  latter  are  thirty  feet  apart.  The  land  is 
graded  from  the  mains  so  as  to  have  a  fall  of  one  in  150. 

The  sewage,  purified  by  the  vegetation  and  the  action  of 
the  soil,  mingles  with  the  ground- water,  and  passes  out 
through  the  drains,  a  clear,  sparkling  stream,  into  the  river 
Alt.  Large  settling-tanks  are  in  process  of  construction, 
partly  to  serve  as  reservoirs  over  Sundays,  and  partly  to 
deposit  the  solid  matters,  which  are  considered  of  little  value. 
There  is  a  difference  of  opinion  as  to  the  utility  of  these 
tanks.  So  far  as  the  sewage  is  thereby  retained  long  enough 
for  putrefaction  to  begin,  by  just  so  much  is  its  value  lessened. 

Carrots,  turnips,  beets,  grass,  rye-grass,  etc.,  are  raised  on 
the  land  irrigated  during  summer.*   The  plots  which  are  used 
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in  wiDter-irrigation  are  planted  in  cereals,  and  are  not  irri- 
gated during  the  warm  months.  Seven  crops  of  rye-grass 
are  raised  each  year,  the  iSrst  being  cut  in  January,  the  last 
in  December. 

The  land  has  increased  in  value,  much  of  it  that  was  very 
poor  now  yielding  good  crops. 

There  is  no  complaint  of  bad  odors,  and  in  August  it  was 
found  absolutely  free  from  anything  of  the  kind.  There  is  a 
slight  fresh-sewage  smell  close  to  the  conduits. 

The  main  carriers  for  the  sewage  are  of  cement,  as  repre- 
sented in  Fig.  I,  page  340  of  this  Report ;  the  laterals  are  shal- 
low trenches  in  the  earth,  and  from  each  two  contiguous 
branches  the  land  is  so  graded  as  to  slope  gradually  to  the 
central  point  between  them,  at  a  fall  of  about  one  in  fifty. 

Crewe. 

The  farm,  two  miles  distant  from  the  town,  disposes  of  the 
sewage  of  25,000  people  on  300  acres.  It  was  admirably 
laid  out  by  Mr.  Hope,  and  is  well  managed  and  free  from 
offensive  odors.  The  sewage  is  pumped  before  distribution, 
and  the  annual  deficit  in  the  account  is  a  considerable  one. 
The  crops  are  sold  readily.  The  produce  of  a  single  acre  of 
oats  sold,  late  in  August,  for  £20,  at  auction.  The  soil  is  of 
the  toughest  clay ;  much  of  it  required  burning  before  crops 
could  be  raised  on  it  to  advantage.  The  subsoil-drains  are 
four  feet  deep,  but  experience  has  shown  that  the  sewage  runs 
off  too  rapidly,  and  that  it  would  be  better,  in  such  a  soil,  to 
place  them  two  feet  deeper  still.  Mr.  Hope  has  here  shown 
that  any  soil  whatever  may  be  made  capable  of  purifying 
sewage  by  irrigation. 

Romford. 

This  farm  was  visited,  in  1870,  by  Dr.  Bowditch,  and  was 
found  absolutely  free  from  offensive  odors.  The  same  fine 
crops  which  he  observed  are  still  found  there.  **  Carrots, 
four  and  a  half  inches  in  diameter,  and  a  foot  long ;  mangolds, 
twenty-nine  and  thirty-six  inches  in  diameter,  and  pressing 
up,  like  huge  monsters,  from  the  ground  ;  cabbages,  huge  and 
compact ;  immense  beds  of  rich  and  firm  cauliflowers ;  pota-* 
toes,  eight  or  nine  inches  long,  and  weighing,  at  times,  two 


r. 
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pounds ;  hay  of  delicate  fibre,  and  eagerly  80ugl 
cattle,  can  be  raised  in  three  crops  aonuallj,  and,  in 
fire  acrea  produced  as  much  as  twenty-five  troate 
usual  former  method."  * 

Mr.  Hope  has  ^ven  his  personal  attention  to 
here,  and  the  results  have  been  eminently  satisf 
every  way,  except  thftt  they  have  not  beeu  profit! 
considers  this  fact  to  be  due  to  causes  which  can  bo 
The  scientific  experiments,  of  great  value,  which  I 
conducted  here,  are  to  be  found  in  the  proceedin 
British  Association  for  the  Advancement  of  Scienc 
last  seven  years.  In  three  years  about  168,000  i 
nitrogen  were  distributed  on  the  farm,  of  which  it 
mated  that  nearly  58,200  pounds,  or  34.6  per  cf 
recovered  in  the  crops ;  of  the  remainder,  some  csca] 
effluent  water,  chiefly  in  the  form  of  nitrates  and  nit 
some  were  stored  in  the  soil. 

The  following  tables  (see  pp.  360-372)  are  qu( 
the  sixth  report  of  the  committee  on  the  treatment 
zation  of  sewage  f  at  the  meeting  of  the  associatioi: 
as  they  are  of  great  practical  interest. 

Croi/don. 

Under  the  Public  Health  Act  of  1848,  the  autb 
Croydon  built  extensive  sewers,  and  connected  wal 
with  them,  as  the  law  compelled  them  to  do.  As 
Waudle,  into  which  they  discharged  their  sewage, 
brook,  ankle-deep  in  some  places  in  summer,  it  aoc 
so  polluted  as  to  give  occasion  to  frequent  complaii 
various  deodorizers,  precipitants,  etc.,  were  then  1 
proved  to  be  failures.  At  last,  irrigation  was  beg 
experimental  way,  as  there  was  absolutely  no  expi 
any  part  of  the  world  to  serve  as  a  guide.^ 

In  1853  there  was  such  a  violent  outbreak  of  fi 

*  Second  Keport  of  the  State  Boud  of  Health,  p.  241. 

1  This  committee  coiuisted  of  Itichard  B.  Grantbam,  C.  £.,  F. 
man;  F.  J.  Bramwell,  C.  E.,  F.  E.  8.;  Prof.  W.  H.  Corfield,  U 
(Oion.);  J.  H.  Gilbert,  Ph.  D.,  F.  H.  8.,  F.  C.  S.;  W.  Hope,  V.  ( 
W.  WilliamBon,  Ph.  D.,  F.  K.  S,,  F.  C.  S. 

t  Even  then  the  irrigation  at  Edinburgh  was  not  considered  i 
Iront  a  eaititU7  point  of  vieiT. 
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ivestigatioQ  by  parliamentary  commissions.*  The 
Its  found  to  bo  due  to  defective  sanitaty  arninge- 
'  which,  the  sewer-goses  escaped  into  the  houses, 
ulty  WHS  remediedtt  &ad  the  town  was  unusually 
duease  until  the  epidemic  of  1875,  which  was  due 
lution  of  drinking-water  by  sewer-gases,  as  already 

} 

:he  town  was  compelled  by  chancery-injunction  to 
sewage  so  as  not  to  make  a  common  sewer  of  the 
idle,  the  first  attempts  at  irrigation  were  attended 
Y  failures,  and  at  times  a  nuisance  was  probably 
Experience  has,  however,  remedied  all  these  defects  ; 
B  free  from  odors,  and  there  has  not  been  a  single 

for  several  years,  although  there  are  many  people 
he  immediate  vicinity,  and  the  public  road  passes 
irough  the  farm.  Six  houses,  each  renting  at  from 
£150  a  year,  have  been  built  within  a  few  rods  of 
ted  land.  A  large  orphan  asylum  is  close  to  one 
;  and,  a  fourth  of  a  mile  distant,  twenty-five  cot- 
B  been  built.  In  all  these  places,  typhoid  fever  ia 
[known.  The  workmen  and  the  occupants  of  the 
96,  by  preference,  the  purified  sewage  for  domestic 
i  It  looks  clear  and  sparkling,  ||  has  no  especial 
'e  than  satisfies  the  conditions  of  the  Rivers  Pollu- 
uission,  and  the  brook  into  which  it  runs  is  literally 
.  minute  fish.  The  water  is  so  clear  and  free  from 
re  ingredients,  that  a  wealthy  gentleman,  living  near 
iilt  a  conduit,  at  his  own  expense,  to  have  it  con* 
3ugh  his  grounds. 

the  land  was  originally  bought  for  £160  an  acre ; 

^rto  nero  pablish«d:  1.  B;  T.  Sonthwood  Smitb,  M.  D.,  and 

Und,H.D.    3.  B;R.D.  Grainger  ftDd  Henry  AnstlD.    3.  By  Neil 

X,  and  Thomas  Page,  C.  £.    4.  By  Henry  Austin,  Consulting 

the  Qeneral  Board  of  Health.    5.  By  Tboma«  Wicksteed,  C.  E. 

aa  DO  evidence  that  the  irrigation  vitb  sewage  was  even  partly 

f  the  ontbreak. 

b293. 

u  this  naeof  the  water  ia  not  recommended  by  the  health  antbor- 

.  harm  has  been  known  to  come  from  it  at  Croydon. 

n  at  it,  kept  for  a  year  by  Dr.  Carpenter,  remained  clear  and 

he  effluent  from  tbe  sewage-farm  at  Aldeisbot  ia  also  extensively 

nking,  and  is  preferrod  to  any  other  that  can  be  got 

[BMP.STS. 


STATE  BOAKD  OP  HEALTH. 


i 

a 

1 

i! 

1  i 
1  1 

S-3        .S                         g 

1.1 

1 

\> 

S    3   S 

1 

u 

1  2  S 

S          g    S       3       SS 
g          g    •"       2       " 

4 
1 

H 
1 

1  b"  E'i  ■      I  &  s  S  5 

3 

ll 

1 

III'       llili 

s  1  ■  '    1 1  =  =  i 

1 

1 

1 

i    ►;    1     '          S     '    .^     '    1 

1 

1 

«!    «(    «q 

s      5  2  ?  3  3 

J. 

s 

s 

S    8"    S     .          S    ■=•    -■    S    "■ 
22S                  S22S2 

s 

;      of 
1      1 

PUBLIC  DOCUMEUT— No.  80. 


=  J 

II 

Plot  all  under  crop  at  end  ot 
year. 

Crop  remains;  cut  eight  times 
in  year. 

Plot  all  fiaiow  at  end  of  year. 

Crop  remains ;  cut  eight  limes 
in  year. 

Grass  ploughed  in  May,  1873. 

1      1 

s    i    ^  5  : 

11.4 
57.5 
34.0 

'  ' 

64.99 

277.06 

25.05 
3.23 
4.38 

32.66 
182.49 

140.06 

■    -^   '.  :  ;  '    2,.  if 

s  i  ■   g   e  s  i  ■   g  1 

Cabbage, 

Italian  rye-grass,    . 

Mangolds,       . 
Hardy  greens. 
Savoys,    . 

Italian  rye-grass.    . 
Itnlian  rye-grass.    . 

1  s  1     3     ^  ^  1 

2.88 
3.17 
4.15 

17, 18, 

All,    . 

Part,.        . 
Part, .        . 
Part..        . 

All,    .        . 
1  to  16,      . 

Total,  . 
Plot  K, 
Plot  L. 

Total,  . 
Plot  M. 
Plot  N, 
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1 

Including  straw,  3.47  tons. 

This  grass  was  set  with  the 

barlev,  and  still  remains. 
Plot  all  under  crop  at  end  of 

year. 

Transplanted. 
Crop  remains. 

i 

a, 

s 

1     • 

1 

li 

13     -^ 

41.6 
14.6 
12.6 
6.3 
1.9 

1 

a 

5  i 

172.44 

86.89 

69.86 

2.33 

.71 

5 

i 

1 

8 

r 

if 

11 
1 

June,  1873,    . 
*'      1873,    . 

Sept,  1872,    . 
July,   1873,    . 
"      1873,    . 
Oct,    1873.    . 
Mar.,  1874,    . 

1 

8 

H 

Barley,    . 
Italian  rye-grass. 

Cabbage, 
Hardy  greens, 
Cabbage-plante, 
Hardy  greens. 
Onions,    . 

1 

3    2 

4.15 
6.92 

6.65 
.37 
.37 

6.92 

s 

g 

li 

1  to  16,      . 
1  to  16,      . 

All,    .        . 

1  to  8,  10 

to  17, 
9, 

9,       . 

1  to  17,      . 

1 

1     d 
1     s 

- 
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i     1 

':         1 

S               1 
1          s  s 
i.      11 
|l      il- 

S               o    c 

Plot  nearly  all  under  crop  at 
end  of  year. 

Crop  remuns. 

4.62  tons  straw. 

Crop  remaias. 

[year. 
Plot  all  under  crop  at  end  of 

18.8 
4.1 

U        *        S   S    1 

s 

40.00 

46.32 

.50 

46.82 

.17 

7.06 
5.62 

2 

Oct  and  Not., 
1873. 

Cleared  Nov., 
1873. 

Feb.  and  Mar., 

1874. 

Aug.,  1873,    . 

Jan.  and  Feb., 
1874. 

Apr.,   1873.    . 
Feb.,    1874,    . 
Jan.,    1878, 

Feb.,    1873,    . 

Mar.,  1873,    . 
Aug.,  1873.    . 
Feb.,    1874,    . 

Mangolds. 
Wheat.    . 
Osiers,    .       .       . 

Rhubarb, 

Wheat,    . 
Hardy  greens. 
Wheat.    . 

2.34 

2.40 
2.40 
.12 

2.52 

.22 

2.63 
3.63 
2.53 

i 

'.    ni  '■    %    ^i-^  '. 

Total.. 
Plot  R. 

Total.  . 
Plot    S, 
Plot  U, 

a 
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P  1     1 

1 

1 
II 

11 

E 

i 

2 

!' 

g  '^    1 

a    s  2  . 

3 

1 

u 

1  ^    ' 

i    13  ■ 

" 

1 

1 

1" 

May  to  July, 

1873. 

Aug.,  1873,    . 

Feb.  to  Mar., 

1874. 

1 

t 

ll 

1 

Oct.,    1872.    . 
May,   1873.    . 

Mar..  1874,    . 

Mar.,  1873,    . 

Sept.  and  Oct., 

1873. 
Mar.,  1874,    . 

i 

Cabbage. 
Scarlet  beans, . 

Wheat,    . 

Wheat,    . 
Hardy  greens. 
Wheat,    . 

1 

1  1    s 

6.93 

2.75 
2.76 

2.76 

S 

i 

II 
I 

Part. 
Part, 

All, 

All, 
All, 

All, 

1> 

1 

1     1 

1 
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BLE  n. — Breton's  SewagerFarm.    Season  1873—74. 
of  Cropping  ReHim. 


Cabbage,  barley,  and  Italian  rye-graas,    , 
Cabbage,  oats,  wheat,  spronting  broccoli, 

Brussels  sprouts,  peas,  cabb^e-plauta, 

and  turnips . 

Wlieat, 

Italian  rye-grass, 


Cabbage,  cauliflowers,  sproating  broccoli. 
'  "  cabbage-planls,   and 


lettuce, 
mangolds. 
Strawberries,  oats. 


barley,  and  cabbage, 


Cabbage,  carrots,  onions,  hardy  green 
plants,  spinach,  mangolds,  turnips, 
sprouting  broccoli,  lettuce,  and  hanly 
greens. 

Onions,  hardy  green  plants,  French  beans, 
cabbage,  hardy  greens,  and  Bpinach. 

Onions,  carrots,  savoya,  and  cabbage, 

Italian  lye-grass. 

Mangolds,  hardy  greens,  and  savoys, 

Italian  rye-grass, 

Italian  rye-grass  and  barley. 

Cabbage, hardygreens,  and  cabbage-plants, 

Wheat  and  hardy  greens, 

Cabbage  and  mangolds. 

Mangolds  and  oziers. 

Rhubarb,    . 

Wheat  and  hardy  greens. 

Cabbage  and  scarlet  beans. 

Wheat  and  hardy  greens, 

Wheat, 

Hay  and  meadow-grass. 
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—BrHon's  Sewage-Farm.  SummaTT/  of  Crops  gathered 
ch  25, 1873,  to  March  24, 1874,  showing  the  quantity 
iid  of  Produce  and  Nitrogen  contained  therein. 


1" 

Pkddcb  o» 

ucaCiwr. 

Niimoauf 

.T»u™™C»,. 

ToUlWt,.. 

-toniper 

Parent 

Totil  till. 

FHum 

1 

28.49 

1.11-2.83 

39.1 

0.54 

13,461 

472 

w. 

}      5.60 

/      60.00 
\      16..W 

10.7 

0.51 

726 

130 

2.8 

2.00 

694 

124 

0.12 

0.50 

4.1 

- 

- 

_ 

43.85 

620.02 

14.1 

0.25 

3,472 

79 

17.65 

117.00 

6.7 

0.25 

665 

37 

3.29 

30.68 

9.3 

0.26 

172 

52 

ts, 

0.97 

e.76 

0.8 

0.25 

4 

4.1 

3.12 

16.84 

6.4 

0.26 

94 

30 

0.24 

1.26 

6.2 

0.26 

7 

29 

cb 

r). 

\      4.63 

3.02* 

0.7* 

0.376 

25 

6.6 

1.40 

10.94 

7.8 

0.25 

61 

44 

0.44 

{   ,S! 

.6 
2.3 

3.40  \ 
0.80/ 

62 

141 

S.44 

23.67 

6.9 

0.20 

106 

3t 

1.86 

39.90 

21.6 

0.18 

161 

87 

0.24 

2.62 

10.9 

0.25 

16 

63 

9.00 

164.72 

18.3 

0.25 

922 

102 

6.00 

47.41 

7.9 

0.22 

234 

39 

3.70 

/       4.05§ 
\       7.22t 

l.l 
1.9 

2.0  \ 
0.6  / 

278 

76 

15.01 

/        8.83S 
\      12.14t 

0.6 

0.8 

1.6  \ 
0.6  ) 

452 

80 

20.11 

/      17.33S 
{      34.68t 

0.8 
1.7 

1.8   \ 
0.6  / 

1,165 

68 

1.48 

0.09 

0.06 

0.1 

- 

- 

0.22 

0.17 

0.8 

- 

- 

- 

170.66 

2,853.43 

13.8 

- 

22,766 

133.4 

f  *ll  dcMToyed  b;  aeddsiit. 
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Table  IV. — Breton's  Sewage-Farm.    Statement  of  L 
and  Land  lying  F^iUow  on  March  24, 187*. 


PLOT. 

1 

1 

|i 

PLOT. 

f 

A, 

9.80 

9.80 

- 

N, 

4.16 

B, 

12.12 

7.32 

i.80 

0, 

6.92 

C, 

1.97 

1.97 

- 

P. 

3.50 

D, 

6.93 

- 

6.93 

Q. 

2.34 

E, 

6.76 

6.76 

- 

K, 

2.52 

F, 

3.82 

9.97 

.85 

s. 

.22 

G, 

6.17 

2.36 

2.82 

n, 

2.53 

H. 

6.10 

6.S2 

1.08 

V. 

e.93 

I. 

6.67 

6.67 

- 

w. 

2.76 

K, 

4.41 

4.44 

- 

X, 

3.86 

L, 

2.87 
3.17 

3.17 

2.87 

T. 

5.60 

M, 

Tota 

1,      . 

10S.44 

„„.. 

i»  c™p. 

,.....„ 

March  24. 1872 

"     24,1873 

"     24,1874 

40.49 
87.62* 
89.09* 

633 
19.9 
19.3. 

■  In  retard  to  thii  comporlian.  It  ■hould  ba  OU/ai  that  tbs 
oooajirlHea  land  aown  with  iprlnj.vhcat. 

OnUarch!!,  1873,  abont 

"      Si,  ISH.      "  

There  »>a  no  wheat  In  on  Uarch  14,  tn2.    The  aprlng  whe. 
llgurea  ihauld  be  home  In  mind  in  csmparlns  the  aboy*. 


BEDDIKGTON.  SURREY. 


CROYDON  SEWAGE  FARM, 

I  8  7  5 . 
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t  ia  leaBfld  at  from  £10  to  £12  an  acre,  per  anDum. 

sach  circumstances,  aott  considering  the  fact  that  the 
I  carried  on  by  a  corporation  and  not  by  an  individual, 
itural  to  expect  that  it  would  not  be  profitable.  The 
slight,  however.  Five  hundred  acres  are  irrigated  by 
itioD,  with  a  daily  flow  of  about  2,000,000  gallons  of 
>  from  a  population  of  60,000  persona.  The  subsoil  is 
pvTel,  so  that  deep  drainage  haa  not  been  necessary, 
tiole  cost  of  preparing  the  land  for  irrigation  has  been 
«  greater  than  was  necessary.  The  main  conduits  for 
trage  are  simple  trenches  in  the  earth.  They  answer 
purpose,  ae  they  are  cleaned  frequently. 

crops  raised  look  in  admirable  condition.     Some  of  the 

hay,  turnips,  cabbages,  etc.,  are  splendid  specimens, 
ops  are  sold  readily.  The  Italian  rye-grass  is  irrigated 
m  twenty-four  to  forty-eight  hours  each  week,  the  veg- 
I  not  oftener  than  once  in  two,  or,  at  times,  four  or  even 
leka,  if  the  season  is  wet.  If  possible,  no  particular 
J  irrigated  within  a  week  previous  to  the  time  of  its 
harvested.  This  rule,  however,  is  not  always  adhered 
be  case  of  the  rye-grasa,  which  apparently  has  a  capac- 

being  irrigated  almost  constantly  for  some  time,  if  it  is 
ary  to  do  so  in  order  to  get  rid  of  the  sewage, 
irge  part  of  the  great  success  of  this  farm  is  undoubt- 
ue  to  the  careful  attention  given  to  it  by  Dr.  Alfred 
iter,  chairman  of  the  local  board  ;  but  the  small  peeun- 
jficit,  in  spite  of  the  enormous  rent,  is  due  to  the  fact 

has  been  made  in  large  part  a  dairy  and  stock  farm, 
nimals  look  in  excellent  condition.  Beef  from  cattle 
nd  raised  on  the  farm,  and  fed  with  sewage-grown  prod- 
iring  the  highest  prices  in  the  market,  while  the  milk 
itter  find  a  ready  eale. 

a  long  time  the  storm-water  was  the  great  bugbear  of 
»-farms ;  but  the  problem  has  been  solved  at  Croydon 
aping  two  large  pastures,  of  twenty-five  acres  each, 
are  irrigated  alternately  in  case  of  heavy  rains,  as  so 
I  flow  does  not  injure  short  grass. 

accompanying  map  shows  the  main  points  of  interest 

Croydon  farm.  The  description,  kindly  famished  by 
torpenter,  was  prepared  by  him  for  a  large  party  of 
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scientific  men,  who  visited  the  farm  at  his  request.  The  com* 
mittee  of  management  of  the  local  board,  consisting  of  Dr. 
Alfred  Carpenter,  chairman ;  Mr.  J.  S.  Wright,  Mr.  Bald- 
win Latham,  C.  E.,  and  Mr.  Howard  Martin,  furnished  their 
guests  with  a  luncheon,  of  which  the  following  is  the  bill  of 
fare. 

Bread  and  pastry,  from  wheat  grown  upon  the  farm ;  beef, 
from  a  young  heifer  which  had  been  two  years  and  a  half  upou 
the  farm ;  veal,  from  a  calf  bred  on  the  farm ;  vegetables,  as 
salad,  etc.,  grown  on  the  farm;  trout,  en  Mayonnaise^ 
obtained  from  the  river  Wandle,  into  which  the  effluent  water 
passes ;  confectionery,  made  with  milk,  cream,  etc.,  also  from 
the  farm. 

The  party  went  away  satisfied, — 

*^That  a  sewage-farm  is  not  a  swamp  or  marsh;  that  it 
does  not  injure  the  health  of  a  neighborhood ;  that  it  doea 
not  damage  residential  property,  except  from  the  ideal  point 
of  view ;  that  it  turns  poor  land  into  land  capable  of  produc- 
ing luxuriant  crops ;  that  its  produce  is  beneficial  to  cattle ; 
that  cattle  fed  upon  sewage-produce  are  themselves  healthy  ; 
that  the  food  produced  is  fit  for  human  consumption ;  that  a 
large  farm  cannot  be  farmed  successfully,  except  a  lai^e  cap- 
ital be  invested  in  it ;  that  the  experience  of  sewage-irrigation 
on  the  same  land  for  fifteen  years  will  justify  the  capitalist  in 
putting  capital  into  sewage-agriculture,  under  favorable  cir- 
cumstances." 

Dr.  Carpenter  showed  that  the  death-rates  had  diminished 
in  the  vicinity  of  the  farm  (population  2,900).  This  fact 
showed,  at  least,  that  no  influence  unfavorable  to  health 
existed  there. 

Description  of  the  Map. 

**  A  is  the  filter-house,  on  the  site  of  the  old  filtering-tauks, 
which  were  immense  nuisances  to  the  neighborhood.  The 
tanks  have  been  filled  up  with  town-refuse,  and  have  been 
utilized  as  garden-plots  for  men  in  the  employ  of  the 
local  board.  The  workmen  are  allowed  to  take  liquid 
sewage  as  they  please.  The  crude  sewage,  as  it  comes  from 
the  town  sewers,  passes  through  one  of  Latham's  Strainers. 
The  extraneous  matters  which  are  removed  (t.  e«,  lumps  of 
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rags,  paper,  etc. }  are  mixed  with  dry  atraw  and  gardeu- 
collcctcd  from  the  dust-biue  of  the  towD.  The  corn- 
thus  rendered  comparatively  inoffensive,  and  is  partly 
n  the  farm,  and  partly  sold  to  market-gardeuors  in  the 
orbood,  at  29.  6d.  per  yard.  The  machine  is  sclf- 
the  sewage  itself  being  the  moving  power.  About  a 
nd  ft  half  of  manure  is  produced  every  day. 
xt  is  the  open  sewer,  B.  At  this  point  the  crude  sew- 
880S  on  to  the  fields.  The  sewage  is  perfectly  fresh, 
three  hours  being  occupied  in  its  transit  from  the  most 
;  part  of  the  district  to  the  filter-house.  The  quantity 
from  three  to  eight  or  ten  million  gallons ;  the  first 
ty  being  the  dry-weather  supply,  and  the  excess  being 
the  admission  of  a  portion  of  the  rainfall, 
e  farm  is  given  in  outline  or  the  plan ;  it  consists  of 
500  acres.  That  part  which  can  be  irrigated  is  bounded 
roken  black  line.  There  are  generally  150  to  200  acres 
rye-grass  cultivation ;  50  acres  are  meadon,  and  are 
used  for  the  purpose  of  cleansing  storm-waters ;  82 
\er  cultivation  for  market-garden  purposes  ;  the  remain- 
)  mangolds,  or  other  roots  or  cereals. 
;ld  C,  now  under  sewage,  which  is  applied  to  alternate 
or  twelve  hours  at  a  time,  more  or  less,  had  wheat  last 
ind  produced  six  quarters  six  bushels  to  the  acre,  and, 
m  straw,  gave  a  return  of  £22  3s.  9d.  per  acre.  The 
as  had  no  other  manure  than  sewage  for  fifteen  years, 
laid  down  with  rye-grass  in  the  autumn,  iind  wag  cut 
I  first  time  May  14.  The  sum  received  for  the  cutting 
7  per  acre.  The  second  crop  is  now  growing.  The 
ext  to  the  wheat  was  occupied  last  year  with  potatoes, 
roduced  £19  per  acre.  The  rye-grass  was  sown  too 
nd  had  to  be  resown  this  spring.  The  first  cutting 
d  £4  2s.  per  acre. 

le  plot  was  sown  with  rye-grass  in  September  last ;  the 
utting,  April  24,  produced  £7  15s.  per  acre ;  the 
I,  now  cutting,  realizes  about  £12  per  acre.  It  is  sold 
a  4d.  to  la.  6d.  per  rod  to  cowkeepers  and  others,  who 
}r  it,  and  pay  for  it  as  they  take  it  away. 
,e  plot  E  was  market-gardeoed  last  year,  and  is  now 
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growing  oats  (twenty-seven  acres).     When  the  oats  are  taken 
off,  the  land  will  be  laid  down  with  rye-grass. 

^F*  is  the  strainer  for  the  sewage  which  comes  from 
Norwood.  It  is  similar  in  action  to  that  at  the  filter-works. 
A  portion  of  the  farm  near  to  this  filter-house  cannot  be  irri- 
gated.    The  field  is  now  market-gardened. 

^^F  is  laid  down  with  rhubarb ;  it  occupies  2  acres  2  roods, 
and  this  year  has  produced  £66  6s.  9d.,  or  £26  10s«  8d.  per 
acre,  and  will  be  better  next  year.  The  irregular  plot  num- 
bered  3  on  plan  has  been  an  uncultivated  shaw.  It  has  been 
grubbed  up  at  an  expense  of  about  £14  per  acre,  and  is  for 
the  first  time  planted  with  potatoes.  It  has  been  a  dead 
weight  to  the  farm  for  years,  producing  abundance  of  weeds. 

"G :  rye-grass  for  four  years  was  broken  up  last  autumn, 
and  has  now  a  crop  of  cabbages,  with  some  seed-beds  for 
planting  out,  upon  it. 

^H  and  I  are  under  rye-grass;  the  first  portion  sown  last 
September ;  first  cutting  April  20 ;  second  cutting  June  3.  A 
portion  weighed  from  this  field,  in  the  presence  and  for  the 
information  of  several  agriculturists,  during  the  recent  show, 

gave  a  produce  of  15  J-  tons  per  acre.   This  plot  consists  of 

acres,  and  has  realized  this  spring  £111  13s.  6d.  Another 
portion  was  rcsown  this  spring,  was  cut  April  30,  and  a  sec- 
ond crop  is  now  growing.  A  portion  has  been  fed  off  by 
sheep. 

''The  hay  from  rye-grass,  when  made  before  the  pollen 
drops  from  the  flowers,  is  much  enjoyed  by  cattle. 

''The  outfall  will  be  found  at  Z.  An  analysis  of  the  efflu- 
ent was  recently  published  by  the  Rural  Sanitary  Authority, 
which  was  made  by  Dr.  Hassall,  and  which  gives  the  follow- 
ing as  the  result  in  100,000  parts  : — 


Total  hardness, 

23.8 

Temporary  hardness, 

15.1 

Permanent  hardness, 

8.7 

Total  solids,  . 

44. 

Nitric  acid,    .         .         .         , 

2.15 

Free  ammonia. 

0.0082 

Albuminoid  ammonia,    . 

0.0297 

Chlorine,       .         .         .         . 

3.0442 
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"The  nitric  acid  may  be  in  the  water  as  harmless  nitrates, 
a  large  quantity  being  known  to  be  present  in  superficial  chalk 
waters.  Having  to  go  to  the  second  figure  in  decimols  for 
the  ammonia,  appears  to  be  most  satisfactory.  At  the  same 
time,  it  is  not  suggested  that  the  effluent  water  should  be  ever 
nsed  for  drinking  purposes.  Analysis  made  by  Dr.  Frank- 
land,  and  taken  from  the  effluent  stream  without  notice,  has 
given  a  much  more  favorable  result  than  is  given  by  Dr.  Has- 
sall.  Near  to  the  outfall  is  the  water-cress  bed,  and  a  much 
larger  plot  at  the  south-west  corner  of  the  farm.  The  chair- 
man of  the  committee  on  management  was  not  on  the  board 
when  this  larger  bed  was  laid  out  and  let  to  the  grower. 

"X  is  a  meadow  used  principally  for  storm-water. 

"W. — Keeper's  gate.  Rye-grass,  sown  in  the  autumn  of 
1873,  was  cut  seven  times  last  year,  including  one  cutting 
which  extended  into  January  of  this  year.  It  was  cnt  on 
March  25  of  this  year,  again  about  May  10,  and  is  now  a 
third  time  in  process  of  cutting. 

"S  is  now  in  the  hands  of  the  market-garden  manager;  but 
Mr.  Horsely,  the  farm-manager,  will  take  possession  in  the 
aatumn,  and  lay  it  down  again  in  rye-grnss.  It  has  been  cul- 
tivated for  market-garden  crops  without  other  manure  than 
sewage  for  three  years. 

"T  is  a  meadow.  In  it  will  be  found  most  of  the  stock  be- 
longing to  the  local  board,  including  calves,  yearlings  and 
heifers.  All  the  younger  stock  has  been  produced  on  the 
farm,  and  fed  entirely  on  sewage-produce.  Other  fields,  right 
and  left  of  the  road,  will  be  observed  under  rye-grass  or  other 
kinds  of  cultivation. 

"O. — ^The  rye-grass  was  resown  this  spring,  and  the  sec- 
ond cutting  is  now  growing. 

"P  has  been  broken  up  this  spring,  and  is  preparing  for 
aatumn  cabbages. 

"It  ia  intended  to  make  hay  from  the  second  cut  upon  Q 
andR. 

"I  and  L  are  mangolds.  A  portion  of  these  plots  were 
nuDgolds  last  year.  About  700  tons  were  raised  on  the  farm ; 
one-half  were  consumed  by  stock  on  the  farm ;  350  sold  by 
auction  in  the  spring,  and  realized  258.  and  26s.  per  ton. 

"K  was  also  mangolds ;  it  is  now  planted  with  cabbages,  and 
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when  they  come  off,  will  be  laid  down  in  wheat  on  a  portion 
of  this  field.  Forty-four  tons  of  long,  red  mangolds  were 
grown  to  the  acre  on  portions  of  this  plot.** 

Bedford. 

The  accompanying  map  is  illustrative  of  an  admirably- 
managed  farm.*  The  town  has  18,000  inhabitants,  the  dry- 
weather  flow  of  sewage  is  700,000  gallons  a  day,  and  the 
average  annual  rainfall  is  only  21  inches,  f  The  main  sewer 
is  about  a  mile  and  a  half  long,  and  is  large  enough  to  serve 
as  a  reservoir  during  the  night,  and  with  a  storm-overflow 
into  the  river,  to  be  used  in  case  of  prolonged  rain.  The  flap 
is  self-acting,  so  that  an  excessive  rainfall  during  the  night 
will  pass  off  without  trouble. 

The  sewage  passes  through  a  simple  grating  to  screen  out 
rags,  paper,  etc.,  and  is  then  raised  by  pumping  into  a  cast- 
iron  tower,  twelve  feet  high  and  seven  feet  in  diameter, 
whence  it  is  distributed  to  the  various  parts  of  the  farm  by 
gravitation ;  the  three  different  plots  (see  map)  being  of  dif- 
ferent heights  and  requiring  different  degrees  of  elevation  of 
the  sewage. 

The  sewage  is  distributed  by  the  pipe-system ; J  there  is, 
therefore,  absolutely  no  odor,  and  an  advantage  is  thought  to 
be  gained  in  preventing  the  volatilization  of  the  ammonia. 

Onions,  carrots,  turnips  and  other  vegetables  are  raised, 
and  the  crops  look  promising.  The  efliuent  is  clear,  and  has 
no  disagreeable  taste.  The  river  Ouse,  into  which  it  runs, 
is  bright  and  sparkling.  In  winter  the  effluent  does  not 
attain  the  same  degree  of  purity  as  in  summer ;  but  still  it 
does  not  putrefy  nor  foul  the  river,  and  it  satisfies,  even  then, 
the  standard  of  the  Rivers  Pollution  Commission. 

The  town  owns  27  acres  of  the  land,  and  leases  the  re- 

*  It  wiU  be  seen  that  the  farm  is  reaUy  divided  into  three  ploto.  The 
sewage  is  delivered  by  the  main  conduit  to  the  pump,  whence  it  is  raised  to 
a  sufficient  height  in  tlie  stand-pipe  to  aUow  of  its  being  distributed  over 
the  farm  by  gravitation.  The  positions  of  the  main  carriers,  covered  by  an 
embankment  of  earth  are  given,  with  their  sizes.  The  lateral  sewage-carrien 
are  simply  trenches  in  the  earth.  The  positions  of  the  cart-roads  are  alao 
given. 

t  About  one-half  as  great  as  in  most  parts  of  Massachusetts. 

X  See  Fig.  II.,  page  340. 
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mainder,  155  acres.  There  has  been  do  extravagent  expen- 
ditare,  and  the  receipts,  since  operations  began,  August  18, 
1868,  show  only  a  very  slight  loss.  From  August  18,  1868, 
to  December  31,  1871,  there  was  a  deficit  of  £1,106  7s., 
which  was  to  have  been  expected  in  the  beginning.     In  the 

■  * 

year  1874  there  was  a  profit  of  £180  15s.  4d. 

The  following  accounts,  for  which,  with  the  map,  I  am 
indebted  to  Mr.  John  Lund,  borough  surveyor,  will  be  found 
of  interest : — 

Bedford  Local  Board. 

Statement  Stowing  Total  Expenditure  in  respect  of  Sewerage^  Water ^ 
Embankment^  ajid  Irrigation -Works^  up  to  Slat  December^  1871^ 
from  August  18, 1868. 

Sewerage-Wobes. 

L.  B.  Moore,  Contract  No.  1, £17,083  165.    Id. 

loss  caused  by  floods,     .        .        .       '.  200  0  0 

"      extra  work, 18  10  0 

YentilatiDg  grates,  man-hole  covers,  lamp-hole  cov- 
ers and  castings, 786  4    10 

Compensation  for  injury  by  works,    ....  356  13  4 
Extension  of  main  to  Britannia  road  and  MusweU 

road, 185  5  1 

Miscellaneous  expenses, 106  9  1 

£18,736    17*.  lid. 

Water-Works. 

Contract  A,  steam-engines, £1,950      6*.    Od. 

^        B,  cast-iron  pipes, 5,091  3      2 

■^        C,  sluice-yalves  and  hydrants,    .        .        .  755  3      9 

D,  laying  mains, 2,510  11      6 

E,  Reservoir, 1,710  19    11 

•*       F,  engine-house, 2,792  5    10 

Purchase  of  land, 1,230  0  0 

Compensation  for  injury  by  works,    .        .        .        .  142  0  0 

Sinking  wells, *        .  440  3  6 

Extra  engine,  boiler  and  pumps,        .        .        .  221  9  3 

Ulre  of  steam-pnmping-engine, 248  7  5 

Pipes 210  17  7 

Coal, 84  18  3 

Labor, 77  6  7 

MisceUaneouB  expenses, 183  17  5 

£17,649    108.    2d. 


tt 
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Ibrioatioh-Wobks. 

Contract  A,  steam-engines, £890  I85.  Sd, 

No.  2,  iron  pipes  and  cylinders,  .        .        .  748  4  4 

No.  3,  wall,  .......  186  2  6 

No.  4,  engine-house, 442  15  2 

Purchase  of  land, 250  0  0 

Compensation  for  injury  by  works,    ....  53  1  0 

Labor, 1,218  9  1 

Pipes, 1,690  9  7 

Farm-buildings, 451  11  8 

Horse-hire  and  carting, 331  3  9 

Horses,  carts  and  implements, 252  0  9 

Coal-shed 147  16  6 

Fixing  boiler 78  18  7 

Contract  for  wells, 57  10  0 

Miscellaneous  expenses, 352  18  10 


£6,997      Od.    5d. 


Embankment-Wobks. 

Total  cost, £2,703    16*.    ScL 

Compensation  for  injury  by  works,    ....         1,785      0      0 


£4,488    15*.    8d. 


General. 

Superintendence  of  works,         .        .        .        .        .  £1,091  16s.  4d. 

Lawson,  Commission, 2,200  0  0 

Lithographing  specifications,  stationery,  and  adver- 
tisements,           138  5  6 

Law  charges,  including  costs  of  solicitors  of  Proyi- 

dent  and  Economic  Life  Offices,     ....  444  17  8 

Miscellaneous  charges, 1,276  8  0 


£5,151      6  6 

SUMMART. 

Sewerage-works, £18,786  17«.  lldL 

Water-works 17,649  10  2 

Irrigation-works, 6,997      0  5 

Embankment-works,  •        • 4,488  15  8 

General, 5,151      6  6 


£53,023     10      8 
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Bedford  Ibrigation-Fabm. 

Statement  of  Cost  of  Pumping  the  Sewage  on  the  Land^  Farming 
Expenses  and  Receipts  up  to  31'St  December .^  1871^  from  August 
18, 1868. 

Labor, £668      4s.    3d. 

Salary  of  manager, 247    16      0 

"     of  engine-driver, 190    19      4 

Ploughing  and  threshing, 22      5      0 

Rent,  rates,  and  taxes, 2,029    10      3 

General  outlay : — 

Coals, £466    185.    Id. 

Tradesmen's  biUs,       ...  69    10      7 

Horse-keep,         ....         286      7      1 

Seeds, 197      5      6 

Insurance, 0      6      0 

1,020      7      8 


£4,179      2s.    Id. 
Receipts. 

Total  sales  of  crops  by  auction- 
eer, less  commission,       .        .    £3,144    175.   Od.* 

Deduct  amount  due  from  Mr.  L. 

J.  Ibbs, 248    11      0 

£5,896      65.   Od. 

Miscellaneous  receipts, '  176      9      1 

£3,072    165.    Id. 

Irrigation-Farm,  Bedford. 

General  Account  and  Balance  Sheet  at  Stocktaking^  Dec.  31, 1874. 

Db. 

Stock,  December,  1873, £431      05.   Od. 

Working-plant,  Dec,  1873, 222      4      0 

Labor, £492      95.    7d. 

Manager, 112    11      1 

Engineer, 62    16      6 

667    17      2 

Tradesmen's  bills  paid,    .  .        £79    ll5.   7d. 

Tradesmen's  bills  owing,        .        .  30  10  2 

Coals, 260  2  7 

Coals  owing,    .....  32  8  0 

Horse-corn,  etc,      ....  40  ^  9 

Manure  purchased,  ....  10  0  0 

Horse  and  bullocks  purchased,       .  133  10  0 

Seeds, 102  8  4 

AmounU  carried  forward,  £688    195.   5d.  £1,321      l5.   2d. 

*  Tb«  fint  m1«  of  Ofop*  took  pl«oe  on  the  8d  of  September,  IMS. 
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Amounts  brought  forward^ 
Hire  of  horses  for  ploughing, 
Mr.  Stafford's  commission  and  ex- 
penses, ...... 

Dedact  bills  owing,  1873, 

Rents, — 
The  Rev.  Campion, .... 
Captain  Polhill-Turner,  . 
Duke  of  Bedford,     .... 
Corporation  of  Bedford, . 
L.  &  N.  W.  Railway, — ^sewer  under 
railway, 


Poor-rates, 
Income-tax, 
Land-tax, . 
Insurance, 


Permanent  works, 

Oats, 

Hay,         .        . 

Beans,       .        • 


£688    I9s.   6cL  £1,321      Id.    28. 
30      3      0 

114    12      6 


£833  148,  lid. 

53  4      2 

£126  Us.  lid. 

421  11      3 

244  8      2 

123  9      8 


0      0 


£92      05.    6d. 

18      3      2 

3      12 

0  10      0 


£48      25.    6d. 
59    10      0 


780    10      9 


917      4       0 


113    14       7 


24 
16 


2 
5 


8 
0 


107    12 


Balance  for  1874, 180    15 


£3,461      6«.    Od. 


Cr. 


Sale  of  crops, £2,515    13*.  lOd. 

Stock  in  hand' and  purchased,  1874, — 
30  tons  of  hay,  £5,  . 
26  loads  of  beans,  285.,    . 

2  acres  of  mangolds,  £20, 

6  tons  of  potatoes,  £4,  . 
16  acres  of  growing  wheat,  50f., 
Bean,  barley,  and  oat  straw,  . 
Rye-grass  hay, 
Pickling-cabbages,  . 

Carrots, 

12-J  qrs.  oats,  265.  per  qr., 

6  acres  of  growing  cabbage,  £5, 

9^  acres  of  growing  rye-grass,  505., 

8  bullocks,  £15,      . 

544       8 


£150 

05. 

Od. 

38 

8 

0 

40 

0 

0 

24 

0 

0 

40 

■ 

0 

0 

15 

0 

0 

10 

0 

0 

12 

0 

0 

25 

0 

0 

16 

5 

0 

30 

0 

0 

23 

15 

0 

120 

0 

0 
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Working-plant  and 
4  horses,  . 

3  carts,  £8, 
1  horse-roll, 
1  double  plough, 
1  single  plough, 
1  horseshoe, 

1  scuffler, 

2  sets  of  harrows, 
1  pulper,  . 
1  chaff-cutter,  . 
1  bean-mill, 
6  wheelbarrows, 

4  sets  of  harness, 

1  cnltivator, 

2  cow-cribs. 
Office  furniture, 
Coals  in  stock. 


live 


and  dead  stock, — 

£175  Os.  Od. 

24  0  0 

7  10  0 

3  0  0 

1  10  0 

4  0  0 
4  0  0 

2  0  0 
2  10  0 
4  0  0 
2  10  0 
14  0 
6  0  0 
2  16  0 

8  0  0 
2  10  0 

24  0  0 


£269      9s.   Od. 


Sewage-works, 24 

Hay, £48      25.    6d. 

Beans, 59    10      0 


8 


107    12 


£3,461      6s.   Od. 


J.  E.  CUTCLIKFE, 
W.  ROFF, 

Hakbt  Thodt, 
Thomas  Hall  Bareham, 
Jas.  Thos.  Hobson, 

Farming  Committee. 

The  health  of  the  people  has  not  suffered  from  having  a 
sewage-farm  a  mile  and  a  half  distant  from  the  town.  The 
corrected  mortality,  as  given  by  Dr.  Prior,  medical  officer  of 
health,  is :  Number  of  deaths,  1870,  348 ;  1871,  329 ;  1872, 
826.    Death-rate  per  1,000  for  the  three  years,  20.189. 

Turdyridge  Wells. 

There  are  two  irrigation-farms  for  disposing  of  the  sewage 
of  the  25,000  inhabitants  of  this  town,  as  sufficient  land  could 
not  be  got  in  one  place. 

The  northern  farm,  of  120  acres,  is  two  miles  and  a  half 
firom  the  town.  The  land  is  quite  hilly,  and  the  sewage  is 
oonveyed  in  one  case  from  one  plot  to  another  by  an  inverted 
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siphon.  The  distribution  is  performed  by  gravitation,  and 
the  carriers  are  ingeniously  arranged  so  as  to  wind  round  the 
slopes  and  irrigate  all  parts  in  succession.  The  soil  is  tough 
and  firm,  and  required  underdraining.  The  sewage  from  the 
main  conduit  is  collected  in  two  large  tanks  for  precipitatiDg 
the  bulk  of  the  solid  matters.  This  sludge,  when  removed, 
is  the  source  of  offensive  odors  which  can  be  noticed  at  a 
considerable  distance.  When  visited  last  year,  there  was 
pretty  generally  over  the  farm  a  slightly  disagreeable  odor 
arising  from  the  carriers.  It  was  found  that  they  had  not 
been  thoroughly  cleaned  during  the  hurry  of  harvesting  the 
crops. 

Two  useful  acts  may  be  learned  here :  1st.  That  sewage- 
irrigation  may  be  applied  to  uneven  surfaces  without  under- 
going the  enormous  expense  of  levelling  the  land.  2d.  That 
sewage-farms  require  constant  care  to  keep  them  from  be- 
coming nuisances. 

The  southern  farm  of  150  acres,  three  miles  from  the  towa» 
is  an  actual  garden,  covered  with  luxuriant  crops, — ^grass, 
turnips,  beets,  carrots,  hops,  etc.  Some  of  the  roots  were  of 
extraordinary  size.  The  fine  herds  of  cattle  feed  on  nothing 
but  what  is  grown  on  the  farm  with  sewage-irrigation,  and  they 
drink  the  effluent  water.  The  soil  is  light,  and  has  required 
underdraining  in  only  a  few  spots.  The  land  is  hilly,  and 
the  sewage  is  distributed  over  it  in  open  brick  carriers  by 
gravitation ;  no  pumping  is  needed. 

About  a  mile  from  the  farm,  tanks  have  been  constructed 
for  precipitating  the  solid  parts  of  the  sewage  (chiefly  sand), 
with  the  double  hope  of  getting  some  revenue  from  its  sale, 
and  of  keeping  the  carriers  free  from  obstruction  by  deposits. 
The  process  does  not  serve  either  purpose.  The  fkrmera  at 
first  bought  the  mud  at  two  shillings  a  ton ;  now  they  give 
sixpence  a  ton,  when  they  are  not  busy,  and  have  plenty  of 
time  to  cart  it.  The  tanks  are  a  few  rods  from  the  road,  and 
out  of  sight  from  it.  Still,  the  complaints  of  bad  odors,  on  the 
part  of  the  many  strangers  who  often  pass,  were  so  frequent, 
that  now  the  sludge  is  stirred  up  every  morning,  and  forced 
down  the  conduits  to  the  farm  with  the  liquid  paiis. 

At  the  time  of  a  visit  last  year,  there  was  absolutely  no  un- 
pleasant odor  in  any  part  of  the  farm.    The  oonduita,  how- 
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ever,  if  not  running  full,  are  the  source  of  nuisance,  unless 
thoy  be  frequently  cleaned.     This  is  done  with  stiff  brushes. 

In  1874,  there  was  a  clear  profit  of  £40,  after  deducting 
all  expenses,  from  the  sale  of  the  crops.  In  1875,  there  was 
a  deficit,  owing  to  the  frequent  and  heavy  rains  during  the 
year.  The  farmer  in  charge,  an  educated  agriculturist, 
complains  that,  under  the  necessity  of  keeping  the  streams 
pure,  he  must  irrigate  even  when  he  knows  it  is  doing  harm 
to  his  crops.  He  thinks  that  the  process  is  still  in  its  infancy, 
that  many  improvements  are  to  be  made,  and  that  sewage- 
farms  will  eventually  become  very  profitable. 

Leamington. 

In  1870,  the  authorities  of  this  town,  having  proved  the 
precipitating  processes  to  be  costly  and  expensive  failures,* 
gave  up  their  tanks,  and,  in  conjunction  with  the  towns  of 
Eillington  and  Milverton,  made  a  contract  to  deliver  their 
sewage  for  thirty  years  upon  Heathcote  Farm,  belonging  to 
the  Earl  of  Warwick. 

The  land  is  a  rich  loam,  with  a  gravelly  subsoil ;  it  has 
been  prepared  for  irrigation  at  a  cost  of  £10  an  acre,  includ- 
ing levelling,  subsoil-drains,  carriers,  etc.  A  million  gallons 
a  day,  the  sewage  of  24,000  people,  are  pumped  through  a 
main  conduit  two  miles  and  a  quarter  long  to  an  elevation  of 
132  feet,  the  highest  point  on  the  farm,t  whence  it  is  con- 
ducted through  earthenware  pipes  to  the  various  parts  of  the 
farm,  to  be  distributed  by  trenches  dug  in  the  earth.  There 
are,  in  different  parts  of  the  farm,  eight  ^  hydrants '^  or  wells, 
which  are  simply  circular  reservoirs,  four  feet  wide,  into 
which  the  sewage  passes  to  be  distributed  in  any  required 
direction  by  means  of  four  efiiuent  main  carriers,  any  one  of 
which  may  be  opened  or  closed  at  will. 

Four  oaen  are  kept  steadily  employed  in  attending  to  the 
details  of  the  irrigation,  turning  sewage  off  and  on,  keeping 
trenches  clear,  etc.,  etc. 

*  After  having  expended  £5,000  in  litigation,  the  local  board  received  an 
injanctioQ  from  the  Conrt  of  Chancery  to  cease  putting  either  their  sewage 
or  the  efflnent  from  it  into  the  rivers  Avon  and  Learn. 

t  There  is  a  reservoir  capable  of  holding  the  supply  of  forty-eight  hours ; 
bat  it  is  to  be  used  only  in  case  of  necessity,  as  the  sewage  is  thought  to 
lose  materially  in  value  by  standing  long  enough  for  putrefaction  to  begin. 
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The  surface-water,  the  great  bugbear  in  sewage-irrigation, 
is  diverted  by  storm-overflows  into  the  River  Learn. 

The  land  is  usually  saturated  with  sewage  before  planting. 
Roots  are  irrigated  for  a  few  hours  every  eight  days,  and 
care  is  always  taken,  with  all  crops,  not  to  let  the  sewage 
come  in  contact  with  the  leaves.  Eight  crops  of  rye-grass 
(cut  when  about  two  feet  high,  and  not  ripe)  are  raised  each 
year,  and  fed  green  to  the  stock.  Mangolds  (eight  inches 
in  diameter,  and  producing  82  tons  to  the  acre),  turnips 
(obtained  fresh  almost  continuously  through  the  season), 
luxuriant  crops  of  wheat,  hay,  peaB,  beans,  carrots,  parsnips, 
cabbages,  celery,  rhubarb  and  strawberries,  are  raised  here 
by  sewage-irrigation,  and  reach  the  tnarket  earlier  than  those 
from  other  farms. 

To  sight  and  taste,  the  effluent  seemed  as  good  as  the 
purest  spring- water. 

A  herd  of  forty  cattle  is  kept  on  the  products  of  the  farm, 
and  they  drink  the  effluent  water  mingled  with  that  of  a 
small  brook.  Even  their  pasture  is  irrigated.  The  beef, 
milk  and  butter  find  a  ready  sale,  and  command  the  highest 
market  prices. 

The  result  of  four  years'  experience  has  shown  that  the 
land  has  increased  very  much  in  productiveness.  There  has 
been  a  large  annual  outlay  for  stock,  etc.,  the  benefit  of 
which  is  just  beginning  to  be  felt.  For  the  year  1875,  in 
spite  of  a  wet  season,  the  income  will,  without  much  doubt, 
cover  all  expenses,  including  rent  of  land,  interest  on  capital, 
etc.,  although  the  Earl  of  Warwick  pays  £450  a  year  for  the 
sewage,  delivered  on  the  farm.  This  success  is  due  to  the 
exC'Cllent  management  of  Mr.  Tough,  the  earl's  manager,  as 
well  as  is  the  fact  that  not  a  single  complaint  has  ever  been 
made  of  any  offence. 

The  rate-payers  expended,  in  1874,  £1,046  to  deliver  the 
sewage  at  the  farm.  In  return  for  this  they  received  £450 
from  the  Earl  of  Warwick,  leaving  £596  as  the  cost  to  them 
for  the  year.  The  cost  of  pumping,  including  fuel,  is  over 
£600  a  year.  Therefore,  if  the  sewage  were  delivered  by 
gravitation,  without  pumping,  there  would  be  quite  a  fiur 
profit  on  the  whole  operation. 

The  accompanying  map,  for  which  I  am  indebted  to  Mr. 
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Tough,  shows  the  important  facts  with  regard  to  the  farm. 
The  sewage-carriers  are  under  ground,  follow  the  boundaries 
of  the  various  fields,  and  are  not  indicated  on  the  map.  The 
8uhsoil<drains,  as  shown,  discharge  into  the  brook.  The  limit 
of  the  irrigated  area  is  marked  by.  a  heavy  black  line. 

Merthyr  Tydfil^  Wales. 

In  the  early  part  of  1870,  application  was  made  to  par* 
liament  for  power  to  take  land  for  irrigation,  and  an  Act  was 
passed  some  months  later  giving  the  town  power  to  take  a 
lot  of  393  acres.  Those  persons  who  had  obtained  the 
injunction  forbidding  the  town  to  pollute  the  river  Taffy 
which  had  led  to  the  application  to  parliament,  were  not 
satisfied  that  the  nuisance  would  be  removed  speedily  enough. 
They  therefore  applied  for  a  second  injunction,  when  the 
matter  was  placed  by  the  court  in  the  hands  of  Mr.  J.  Bailey 
Denton,  who  determined  to  carry  out  the  system  of  inter- 
mittent downward  filtration  suggested  by  Frankland.* 

The  sewage  of  40,000  people  passes  from  the  town,  three 
miles  distant,  by  the  action  of  gravitation.  On  the  way  to 
the  farm  it  flows  through  a  sti*aining-tank,  filled  with  refuse 
slag  from  the  iron-works,  by  which  the  coarser  parts  are 
intercepted.!  It  is  finally  distributed,  through  covered  earth- 
enware pipes,  upon  a  field  of  twenty  acres,  divided  into  four 
plots  of  equal  size,  each  of  which  is  used  six  hours  at  a  time, 
with  eighteen  hours  of  rest  for  aeration.  The  four  plots  are 
marked  1,  2, 3,  4,  on  the  map.^     The  sewage  flows  uniformly 

*  ThiB  method  has  been  in  nee  for  two  seasons  at  Kendal,  where  400,000 
gaUous,  the  sewage  of  13,500  people,  are  filtered  on  five  and  a  half  acres  of 
land.  The  effluent  is  a  colorless  and  fair  potable  water.  In  ordinary 
weather,  when  the  river  is  at  its  mediam  level,  the  outflow  from  the  under- 
drains  averages  one-third  of  the  quantity  of  sewage  delivered  on  the  land, 
the  remaining  two-thirds  being  lost  in  the  gravel.  When  the  river  is  low, 
the  whole  sewage  disappears  in  the  gravel  subsoil.  Crops  were  sold,  the 
first  year,  for  £150,  or  £80  less  than  the  expenditure,  making  a  tax  on  the 
rate-payers  one-half  as  great  as  is  required  to  carry  on  the  Croydon  farm. 

A  third  town — Rotherham — ^has  recently  applied  to  Mr.  Denton  to  intro- 
duce his  system  there. 

t  It  was  found  that  without  this  precaution  the  surface  of  the  filtering- 
area  became  somewhat  clogged. 

X  This  map  is  copied  fh>m  one  given  by  Dr.  T.  J.  Dyke,  in  a  paper  read  at 
the  annual  meeting  of  the  South  Wales  and  Monmouthshire  branch  of  the 
British  Medical  Association,  in  1872. 
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over  each  plot,  with  a  fall  of  one  in  one  hundred  and  fifty 
from  the  conduit  to  the  main  underdrain,  where  it  is  arrested 
by  an  embankment.  The  main  underdrain  is  six  feet  deep, 
and  serves  to  carry  off  the  effluent  to  the  river.  The  lateral 
deep  drains  are  of  the  same  depth,  and  placed  only  twelve 
feet  apart. 

The  soil  is  admirably  adapted  to  this  system,  being  a  light 
loam,  with  a  gravelly  subsoil  in  some  places  sixty  feet  deep. 
The  effluent  is  quite  pure,*  as  is  shown  in  the  accompanying 
table,  furnished  by  Dr.  Dyke,  and  far  above  the  standard 
demanded  by  the  Rivers  Pollution  Commission.  Their  stand- 
ard, indeed,  is  not  yet  enforced  by  law,  is  not  attained  by 
any  of  the  precipitating  processes,  and  is  thought  by  many 
persons  to  be  too  high.  The  Thames  Conservancy  Board  are 
somewhat  more  easily  satisfied,  but  have  been  criticised 
adversely  for  that  very  reason. 

*  It  should  be  said  that  it  is  mingled  with  quite  a  large  subterranean 
stream,  and  is  therefore  much  dilated  before  its  final  discharge  into  the 
water-coorses. 
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Contrary  to  the  expectation  of  the  Rivers  Pollution  Com- 
mission, it  was  found  that  good  crops  could  be  raised  on  land 
which  received  such  an  enormous  quantity  of  sewage.  It 
was  also  feared  that  the  soil  would  become  clogged  in  the 
course  of  time.  The  experience  of  five  years  at  Merth}T 
has  shown  that  this  is  not  a  likely  result,  at  least  with  a 
gravelly  subsoil. 

In  1872,  fifty-five  acres,  and  in  1875,  one  hundred  and  fifty 
acres  were  added  to  the  farm  for  ordinary  irrigation;  not 
because  intermittent  downward  filtration  was  inadequate  to 
purifying  the  sewage,  but  because  the  local  board  desired  to 
have  the  benefit  of  the  additional  land  for  raising  crops  to 
repay  their  annual  outlay.  The  filtering-area  is  now  used 
half  the  time.     Large  crops  are  raised  in  both  fields. 

The  summer  is  shorter  in  Wales  than  in  England.  The 
first  crop  of  rye-grass  is  cut  in  April,  the  last  in  November; 
there  are  four  in  all.*  The  ground  freezes  to  a  depth  of  two 
feet;  but,  as  the  sewage  is  warm,  this  does  not  interfere 
seriously  with  irrigation. 

The  cost  of  carrying  on  the  farm  is  about  £1,050  a  year, 
against  £1,000  received  from  sale  of  crops.  Here,  as  else- 
where, the  testimony  is  freely  given,  that  Under  private 
management  the  farm  would  undoubtedly  be  profitable.  Cor- 
porations do  not  make  good  farmers. 

In  Dr.  Dyke's  report  for  1874,  he  has  given  interesting 
testimony  as  to  the  milk  of  cows  fed  on  sewage-grown  grass. 
The  district  is  occupied  largely  by  miners  who  have  large 
families.  Dr.  Dyke  testifies  to  the  good  health  of  the  chil- 
dren, as  follows :  *^  There  are  many  hundreds  of  children 
brought  up  on  this  milk  of  cows  largely  fed  on  sewage-grass, 
and  the  death-rate  from  diarrhoeal  diseases  is  very  low." 

GennevillierSj  France. 

Two  hundred  wagons  are  employed  in  Paris  in  emptying 
the  cesspools,  and  the  cost  is  1,600,000  francs  a  year.  As 
the  scavengers  are  obliged  to  enter  narrow  courts,  and  even 
cellars,  in  their  work,  the  stench,  in  spite  of  d'sinfectants,  is 
often  intolerable.     Seven  hundred  and  fifty  thousand  cubic 

**  At  Croydon,  eight  crops  are  cut ;  the  first  in  January,  the  last  in  Decem- 
ber. 
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meters  of  the  cesapool-matter  is  piled  up  at  Bondy,  just  out- 
side the  city,  and  the  authorities  do  not  know  what  to  do  with 
it.  In  the  meantiiney  the  Seine  has  become  so  seriously 
polluted  with  the  sewage  of  the  city,  as  to  give  occasion  to 
frequent  and  loud  complaints,  while  200,00(T  francs  a  year  are 
expended  in  removing  from  it  sewage-deposits. 

Under  such  circumstances,  the  use  of  the  water-closet  is 
becoming  more  and  more  general,  and  the  opinion  is  pretty 
well  established  that  the  filth  of  the  city  sewers  must  be  puri- 
fied by  irrigation. 

In  England,  a  great  obstacle  to  successful  irrigation  has 
been  the  fact  that  the  land  is  held  by  wealthy  land-owners, 
who  demand  exorbitant  prices  for  it.  As  great  a  difficulty  is 
encountered  near  Paris,  from  the  land  being  parcelled  out  in 
small  lots,  owned  by  an  ignorant  peasantry  who  are  very 
capricious,  sometimes  wanting  the  sewage  and  sometimes  not. 

Experiments  begun  in  1867  on  a  small  farm  of  twelve 
acres,  carried  on  by  the  sewer  department,  showed  very 
favorable  results,  and  farmers  applied  to  have  the  sewage 
applied  to  their  land.  The  place  selected  was  a  peninsula  of 
four  thousand  acres  formed  by  a  bend  of  the  Seine,  quite  flat, 
lying. six  or  seven  meters  above  the  bed  of  the  river,  and 
having  a  poor,  alluvial  soil,  largely  sand  and  gravel.  It  is, 
of  course,  admirably  suited  to  the  purpose. 

Up  to  1874  the  a^a  irrigated  was  considerably  extended 
each  year,  at  the  request  of  the  farmers  holding  the  land.  Dur- 
ing 1875,  scarcely  any  additions  were  made,  although  the  city 
is  glad  to  deliver  the  sewage  free  of  charge  upon  any  lots  in 
the  vicinity.  The  land  is  so  near  the  city  (a  mile  and  a  half 
beyond  the  walls) ,  that  the  owners  are  beginning  to  think 
that  its  use  in  this  way  will  prevent  their  getting  larger 
profits  from  its  sale  for  building  purposes,  docks,  etc. 

The  main  sewers  of  Paris  have  two  outlets.  At  Clichy, 
260,000  cubic  meters  of  sewage  are  discharged  daily,  of  which 
40,000  are  forced  by  pumps  across  the  river  through  iron  con- 
duits passing  along  the  framework  under  the  bridge.  At  St. 
Denis,  50,000  cubic  meters  are  discharged  each  day ;  this  can 
be  distributed  by  gravitation.  The  main  carriers  are  of  brick ; 
the  laterals  are  simply  small  trenches  in  the  earth.  For  sum- 
mer-irrigation, beds  are  made  a  single  meter  in  width,  over 
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ivhich  the  sewage  does  not  flow,  but  through  which  it  must 
sink  from  the  trenches,  finally  reaching  the  roots.  Winter- 
irrigation  consists  in  flooding  the  land  several  inches  deep. 
The  level  of  the  ground-water  is  from  four  to  six  meters 
below  the  surface,  and  the  land  is  very  porous,  covered  with  a 
layer  of  fine  sand,  so  that  a  single  acre  is  sufficient  to  purify 
the  sewage  of  seven  hundred  persons.*  The  farmers  use  the 
sewage,  or  let  it  run  into  the  Seine,  as  they  feel  inclined. 

The  crops  raised  are  almost  exclusively  vegetables  for  the 
Paris  market.  They  are  bought  readily ;  the  Grand  Hotel  is 
supplied  with  them.  In  fact,  the  products  of  the  sewage- 
gardens,  being  large  and  fine  looking,  command  the  highest 
prices,  a  single  acre  often  yielding  a  return  of  fifteen  hundred 
or  two  thousand  francs  a  year. 

When  the  farm  was  visited,  there  was  what  is  called  in  Eng- 
land a  stink  over  the  whole  place,  which  was  attributed  to 
three  causes :  1.  The  sewers  of  Paris  not  being  self-cleansing, 
the  sewage  has  advanced  somewhat  in  putrefaction  before  reach- 
ing the  fields.  2.  The  trenches  for  distributing  the  sewage 
were  foul,  as  the  liquids  stand  in  them  for  so  long  a  time. 
3.  The  heat  is  more  intense  in  France  than  in  England. 

No  ill  efi^ct,  however,  has  been  noticed  on  the  health  of 
those  residing  near,  though  a  village  has  sprung  up  in  the 
very  midst  of  the  sewage-plots. 

The  city  has  expended  several  hundred  thousand  francs  in 
pumps,  etc.,  to  carry  out  this  enterprise,  for  which  they  have 
no  return.  The  authorities  are  now  carrying  out  a  project 
which  will  make  them  independent  of  the  petty  land  proprie- 
tors.  This  consists  in  carrying  the  sewage  still  farther  down 
the  river,  and  using  it  on  some  land  belonging  to  the  State. 

It  has  been  proposed  to  carry  an  intercepting  sewer  down 
nearly  to  tide-water,  and  to  utilize  the  sewage  on  all  proper 
places  on  the  way,  so  that  the  farmer^  can  use  it  when  they 
consider  it  for  their  profit  to  do  so,  and  at  other  times  let  it 
go.  The  land-owners  at  Gennevilliers  have  found  out  what 
has  been  learned  over  and  over  again  in  England,  that,  if  they 
purify  all  the  sewage  by  irrigation  before  lotting  it  run  into 
the  rivers,  they  cannot  expect  the  profits  to  be  large. 

*  Seven  hatidred  and  fifty  acres  have  been  thought  by  the  Berlin  Com- 
misdlon  sufficient  to  purify  the  sewage  of  that  city  j  or  one  acre  for  about 
a  thousand  persons. 
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The  only  experiment  at  Paris  which  is  satisfactory  from  a 
sanitary  point  of  view,  as  affording  a  solution  of  the  question 
of  purifying  the  river,  is  that  of  Mr.  Hope ;  but  he  has  found 
it  impossible  to  get  over  108  acres  of  land.  His  farm  is 
managed  precisely  like  his  other,  so  well  known,  at  Romford. 

Dantzic^  Germany. 

When  the  English  contractors  Aird  undertook  to  build  the 
system  of  sewers  so  scientifically  planned  by  Wiebe  for  this 
city  of  80,000  inhabitants,  they  agreed  to  keep  them  in  order 
and  to  purify  the  sewage  by  irrigation  for  thirty  years,  at  an 
annual  expense  to  themselves  of  about  $6,000  or  $7,000  for 
keeping  the  pumps  and  conduits  in  order  alone.  They  were 
to  have  the  rent  of  1,000  acres  free,  and  all  the  income  from 
the  crops  accrues  to  them.  The  sewage  is  carried  nearly 
three  miles,  and  is  at  present  applied  to  250  acres  of  what 
was  at  the  beginning  of  the  experiment  an  almost  barren  sand- 
beach  close  to  the  edge  of  the  Baltic  Sea. 

During  the  first  year,  so  much  time  and  expense  were  laid 
out  in  levelling  the  sand-hills,  and  the  sand  itself  blew  about  so 
much,  that  the  results  were  not  very  encouraging.  The  prep- 
aration for  the  sewage  of  a  single  acre  often  cost  sixty  dollars. 

In  1872,  however,  the  second  year  of  the  experiment, 
fifteen  acres  were  got  under  cultivation ;  and  now  250  acres 
are  covered  with  luxuriant  crops,  while  some  of  the  laud 
has  become  very  fertile. 

On  the  1st  of  January,  1875,  according  to  the  report  of 
Mayor  v.  Winter,  there  were  cultivated  as  follows : — 

I^y^grass, 82  acres. 

Turnips, 45  " 

Rape, 17  " 

Beet-root  (the  previous  year  with  oats) ,         .        .        .  80  " 

Buckwheat,    .        .        .* 25  " 

Barley, 6  ** 

Tobacco  and  maize, 6  '^ 

Swedes  (the  year  previous  with  beet-root  and  flax),        .  7 J  " 

Caraway  seeds, J  " 

Aromatic  herbs  (such  as  thjme,  lavender,  etc.),     .        .  25  ^^ 

Vegetables, 5  '' 

Flower-beds  and  strawberries, J  " 

^  250  acres.. 
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The  sewage  is  conveyed  to  the  farm  by  pumping  it  through 
a  sewer  four  miles  long,  to  a  reservoir,  whence  it  is  carried  by 
a  single  large  conduit,  passing  through  the  farm,  to  the  sea. 
This  is  made  of  wood,  a  poor  conductor  of  heat,  to  protect 
the  sewao:e  as  much  as  possible  in  winter.  The  distributing 
carriers  are  simple  trenches,  at  a  considerably  lower  level,  so 
that  the  sewage  may  run  freely  during  cold  weather. 

The  trial  at  Dantzic  is  of  especial  interest  to  us,  inasmuch 
as  it  was  undertaken  for  economical  reasons,  to  save  the  sew- 
age and  to  reclaim  some  almost  worthless  land.  Moreover, 
the  climate  is  quite  like  that  of  Massachusetts,  with  the  same 
intense  heat  in  the  summer  and  almost  as  great  severity  of 
cold  in  winter.*  The  ground  is  usually  frozen  to  a  depth  of 
three  or  four  feet,  for  about  three  months  ;  the  snow  is  often 
several  feet  deep. 

The  sewage  in  the  main  conduit  is  kept  at  a  depth  of  a  foot 
and  a  half,  and  is  constantly  flowing.  It  maintains  a  temper- 
ature, in  winter,  of  50^  to  60^  Fahr. :  much  higher  than  the 
summer  temperature,  on  account  of  the  free  use  of  hot  water 
at  that  time  in  the  city.  It  flows  out  under  the  snow, 
through  the  many  furrows  prepared  for  it,  leaving  a  thick 
crust  to  be  ploughed  into  the  laud  in  the  spring.  About 
thirty  feet  from  the  conduits  the  sewage  often  freezes ;  and 
during  the  months  of  extreme  cold,  though  the  sand  is  so 
porous  that  the  sewage  sinks  into  it  readily  at  all  times, f 
filtration  alone  can  be  depended  upon.  Nevertheless,  if  the 
plots  of  land  are  large  and  frequently  changed,  the  purifica- 
tion of  the  sewage  is,  even  in  winter,  more  complete  than 
can  be  accomplished  by  any  of  the  precipitating  processes.  { 

From  a  sanitary  point  of  view,  sewage-irrigation  has  proved 
a  marked  success  in  Dantzic.  A  map,  showing  the  general 
plan  of  the  city  and  of  the  farm,  is  here  given. 

•  In  the  winter  of  1874-75,  the  mercury  stood  at  -17°  Fohr.  It  reaches  -6° 
or  -8°  every  winter. 

t  Three  times  only,  in  January  and  February,  1875,  and  then  for  only  a 
few  days  at  a  time,  has  irngatiou  at  Dantzic  been  stopped  by  the  cold. 
Hoots  of  grass  are  destroyed  by  ordinary  winter-irrigation.  If,  however, 
they  are  kept  constantly  covered  with  sewage,  no  harm  Is  done. 

t  That  there  would  be  danger  in  using  water  from  weUs  near  by,  is  evi- 
dent.   Such  water  cannot  be  safely  drunk  at  any  time. 
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Durham  Courdy  Insane  Asylum^  England. 

In  the  accompanying  sketch,  taken  from  one  of  the  reports 
of  the  Rivers  Pollution  Commission,  the  irrigated  laud,  thirty- 
one  acres  and  a  half,  is  shaded,  the  vegetable-garden  being 
quite  close  to  the  walls  of  the  asylum.  The  main  carriers  for 
the  sewage  are  represented  by  dotted  lines.  The  asylum,  with 
five  hundred  occupants,  is  represented  by  the  figure  1 ;  2 
is  a  workshop;  3,  4,  6,  7,  8  and  9  are  farm-houses,  porter's 
and  gardener's  houses,  and  cottages. 

This  method  of  disposing  of  the  sewage  of  public  institu- 
tions is  quite  common  in  England.  It  has  been  very  success- 
ful, both  from  a  sanitary  and  an  economical  point  of  view. 
In  some  asylums,  all  the  vegetables  used  during  the  year  are 
raised  by  sewage-irrigation.  In  such  places,  the  labor  costs 
almost  nothing ;  and  every  additional  interest  or  occupation 
benefits  the  patients  in  a  degree  which  it  would  be  difficult  to 
measure  in  dollars  and  cents. 

Dr.  Boyd,  medical  superintendent,  and  Mr.  Whitehead,  C. 
E.,  testified  that  sewage-irrigation  had  been  in  use  at  the 
Somerset  County  Asylum  for  nineteen  years ;  that  the  land 
had  very  much  improved  in  value ;  that  the  sewage  was  com- 
pletely deodorized  soon  after  its  application  to  the  land ;  that 
there  were  no  bad  smells  even  in  warm  weather,  and  that  no 
sickness  or  unpleasant  results  had  been  in  any  way  due  to 
iiTigation  with  the  sewage. 

Augusta^  Maine. 

The  sewage  of  the  State  Insane  Asylum,  in  this  city,  became 
so  offensive,  that  Mr.  C.  B.  Lakin,  the  treasurer,  carried  out  a 
system  of  irrigation  which  has  been  very  efiScient,  and  which 
is  almost  the  only  one  which  has  stood  the  test  of  experience 
in  this  country. 

The  sewage  passes  by  gravitation  into  large  tanks,  where  it 
is  mixed  with  a  large  amount  of.  absorbents  (straw,  leaves, 
muck,  etc.).  The  solid  parts  are  from  time  to  time  carted 
on  to  the  land,  and  the  liquid  passes  ofiT,  often  quite  clear  and 
sparkling,  to  be  used  on  the  land  in  irrigation.  A  portion 
flows  over  a  few  acres,  from  which  three  crops  of  fine  hay 
were  cut  last  summer.     Another  portion  is  used  in  hose* 
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irrigation  of  the  vegetable-garden,  care  being  taken  not  tp 
sprinkle  the  .leaves.  A  third  part  is  carried  to  different  parts 
of  the  farm  and  distributed  from  a  cart,  which  is  made  to  dis- 
charge the  sewage  upon  the  land  by  the  removal  of  several 
plugs.  It  is  filled  from  the  top,  and  acts  on  precisely  the 
same  principle  as  an  ordinary  street-watering  cart,  although 
different  in  construction.  Even  if  clear,  transparent,  and 
odorless,  this  fluid  soon  becomes  turbid,  foul-smelling,  and 
finally  almost  black. 

Seven  thousand  gallons  of  sewage  are  disposed  of  in  this 
way  each  day.     The  results  obtained  have  been  as  follows  : — 

1.  What  was  formerly  a  nuisance  has  become  inoffensive. 

2.  The  hay-crop  on  the  land  irrigated  by  gravitation  has 
increased  sixfold.  The  other  crops  have  increased  some- 
what. 

3.  The  expense  is  fully  met  by  the  greater  value  of  the 
crops  raised.  It  should  be  said,  however,  that  much  of  the 
labor  is  performed  by  patients,  and  costs  nothing. 

4.  Most  important  of  all,  the  fact  is  established  that  sew- 
age, at  least  on  a'small  scale,  can  be  purified  by  the  soil,  in 
our  climate,  even  in  the  winter.  When  the  mercury  stood  at 
nearly  0^  Fahr.,  and  the  ground  was  frozen  hard,  the  sewage 
was  found  to  disappear  very  soon  after  it  was  put  upon  the 
land.  In  the  spring,  the  early  rains  wash  any  refuse  that 
there  may  happen  to  be  deep  into  the  soil,  and  no  offensive 
odors  are  noticed.  The  surface  of  the  ground  is  then  some- 
times found  covered  with  a  brownish  scum. 

The  ""  Waste  of  Sewage."* 

Captain  Vetch,  R.  E.,  estimates  the  value  of  the  excreta 
of  one  individual  to  be  $1.25  a  year.  Dr.  Thudicum  places 
the  average  for  all  ages  at  $2.12;  and  some  of  the  German 
observers  consider  it  worth  $2.60.  Upon  these  and  other 
estimates,  Liebig,  Lawes,  Gilbert,  Hoffman  and  Way,  and 
others,  give  to  the  ordinary  sewage  of  English  cities  a  value 
variously  estimated  at  from  one  cent  to  four  cents  a  ton. 
Considering  the  large  amount  of  water  used  in  this  country, 
and  our  greater  rainfall,  it  is  probably  fair  to  place  the  theo- 
retical value  of  the  sewage  of  our  cities  not  higher  than  one 
cent  a  ton.     It  cannot  be  said  to  have  any  commercial  value, 
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as  the  cost  of  utilizing  it  must  exceed  any  return  that  could  be 
obtained  under  most  circumstances.  In  regard  to  public 
institutions,  jails,  etc.,  where  labor  could  be  got  at  small 
cost,  and  where  it  is  a  decided  advantage  to  be  able  to  give 
the  inmates  any  employment,  the  experience  of  the  asylum 
at  Augusta  warrants  us  in  saying  that  sewage  can  be  utilized, 
even  in  our  climate,  without  loss. 

From  a  large  number  of  analyses  published  in  the  fourth 
report  of  the  State  Board  of  Health  of  Massachusetts,  the 
late  Secretarv  of  the  Board  and  Prof.  Nichols  estimate  the 
sewage  of  Boston  to  possess  one-half  the  feililizing  properties 
of  the  average  sewage  of  English  cities  and  towns,  and  to  be 
worth  about  one  cent  a  ton.  This  estimate  was  based  chiefly 
upon  the  proportion  of  ammonia  present.  If  we  use  the 
**  total  solid  matter  in  solution"  as  a  basis  for  our  comparison, 
Boston  sewage  will  be  seen  to  have  a  somewhat  higher  com- 
parative value,  even  afler  making  due  allowance  for  a  large 
excess  of  salt  in  it.  In  a  word,  our  sewage  is  more  dilute,  as 
we  use  water  very  freely  for  all  purposes. 

Considering  the  very  dry  character  of  the  soil  near  Worces- 
ter, and  the  parching  heat  of  our  summers,  however,  this 
dilution  may  prove  a  benefit,  rather  than  an  evil,  at  least  for 
that  locality.  Arrangements  can  easily  be  made  to  exclude 
the  greater  part  of  any  excessive  rainfall*  from  the  irrigated 
fields. 

The  comparative  values  of  our  sewage  and  that  of  other 
places,  may  be  approximately  estimated  from  the  following 
table : — 

m 

*  Oar  water-supply  and  our  rainfall  are  both  about  twice  as  great  as  in 
the  majoritj  of  the  English  and  German  cities  and  towns,  which  have 
adopted  sewage-irrigation.    They  are  about  the  same  as  in  West  Derby. 
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Table  showing  the  Composition  of  Sewctge, 

[Farts  per  100,000.] 
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Note. — ^The  sewage  of  Paris  contains  ^  as  much  ammonia,  and  {|  as 
much  phosphoric  acid,  as  that  of  London,  according  to  Frejcinet 

*  Analyses  by  Prof.  Wm.  Ripley  Nichols.  %  Analyses  by  Dr.  Otto  Helm. 

t  Analyses  by  the  Rivers  Pollation  Oommlsslon.       §  Analyses  by  the  Royal  Commbstok 

Precipitation  by  chemical  processes  was  referred  to  by  Hoff- 
man and  Witt  in  the  report  of  the  Metropolitan  Main  Draio- 
age  Commission,  in  the  following  language,  which  fairly  rep- 
resents the  opinions  reached  in  France,  Germany  and  England. 

**The  problem  of  profitably  recovering  the  valuable  constit- 
uents of  sewage  remains,  up  to  the  present  moment,  altogether 
unsolved ;  and  very  faint  indeed  are  the  hopes  that  the  prog- 
ress of  chemical  discovery  will  supply  the  means  of  so  doing. 
The  valuable  constituents  of  sewage  are  like  the  gold  in  the 
sand  of  the  Rhine  :  its  aggregate  value  must  be  immense,  but 
no  company  has  yet  succeeded  in  raising  the  treasure.** 

In  the  present  state  of  chemical  science,  then,  irrigation 
must  be  said  to  be  the  only  method  by  which  we  can  hope  to 
get  satisfactory  results  in  purifying  our  sewage.* 

In  our  seaboard  cities,  this  is  not  at  present  advisable ;  nor 
is  it  necessary  in  cities  like  Springfield,  which  are  situated  on 
large  rivers ;  with  others  of  our  cities  and  towns,  the  case  is 

*  Daring  our  winters,  the  most  snccessftil  of  the  precipitating  proce!<i<« 
ooald  not  he  otherwise  than  enormoualy  expensivei  beaide  being  othenribfl 
unsatisfactory  in  its  results. 
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different.  The  present  condition  of  Woburn  and  Worcester, 
for  example,  demands  some  remedy ;  other  cities  and  towns 
are  likely  to  be  soon  in  similar  positions.  Filth  in  our  rivers 
is  certainly  "matter  in  the  wrong  place** ;  but  in  and  near  our 
houses,  contaminating  the  soil,  and  water,  and  air,  it  is  in  a 
much  worse  place.     Neither  evil  is  necessary. 

If  irrigation  with  sewage,  on  a  large  scale,  has  been  uni- 
formly unprofitable  in  other  countries,*  it  is  likely  to  be  still 
more  so  here,  considering  the  length  and  severity  of  our 
winters  and  the  greater  dilution  of  our  sewage.  In  spite  of  all 
this,  it  has  been  seen  that  mistakes  have  been  made,  in 
England  and  elsewhere,  that  we  may  avoid ;  and  while  there 
are  many  facts  which  lead  us  to  believe  that  sewage-iiTigation 
on  a  large  scale  may  be  carried  on  in  our  climate  without 
much  pecuniary  loss,  we  must  acknowledge  that  this  is  a  mat- 
ter which  can  be  decided  only  by  actual  trial,  and  that  the 
experience  of  other  countries  will  not  decide  all  the  difficulties 
which  may  arise  here. 

It  is  but  fair  to  say  that  many  competent  investigators  con- 
sider the  question  of  sewage-disposal  still  unsolved,  and  fully 
expect  that  chemistry  is  yet  to  come  to  our  relief.  If,  how- 
ever, as  a  distinguished  authority  has  said,  fourteen  years  of 
research  are  required  for  each  new  discovery  in  science,  we 
should  not  be  justified  in  suffering  a  great  evil  to  go  without 
remedy,  in  anticipation  of  an  event  which  may  not  occur  in 
this  generation  or  the  next. 

Tht  Conditions  of  Sewage-Farming. 

The  conditions  of  successfully  managing  sewage-farms  are, 
with  some  modifications,  essentially  the  same  in  all  countries. 
Differences  in  climate,  amount  of  rainfall,  composition  of  the 
sewage,  character  of  the  soil,  etc.,  will  naturally  occasion 
varieties  of  practical  difficulties,  which  will  be  met  in  different 
ways  in  different  countries  and  in  different  parts  of  the  same 
country.  For  general  rules  in  this  matter,  we  cannot  do* 
better  than  refer  to  that  nation  which  has  had  the  largest 

*  In  1873,  tbe  English  government  pnbUshed  a  return  of  forty-four  cities 
and  towns,  which  were  purifying  their  sewage  by  irrigation,  through  loans 
from  the  general  treasnry.    Not  one  was  found  to  be  paying  all  expeuaea. 
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experience,  and  we  therefore  quote  the  First  Rivers  Pollution 
Commission,*  of  England,  as  follows  : — 

"  A  sewage-farm  requires  special  and  peculiar  management ;  the 
operations  should  be  specially  adapted  to  this  mode  of  culture,  and 
then  it  will  be  found  that  any  land  may  be  improved.  The  opera- 
tions do  not  turn  clay-lands  into  swamps,  ^though  sixty  inches  in 
depth  of  sewage  are  added  to  the  rainfall. 

'^  The  dressings  with  sewage  must  be  even,  and  at  regulated  inter* 
vals.  In  all  cases,  sewage  should  be  used  fresh ;  that  is,  before 
putrescence  has  set  in,  so  as  to  prevent  any  e£9uvinm  arising  from 
the  irrigated  land.f  Where  this  is  the  case,  there  cannot  be  any 
just  grounds  for  complaint. 

''Where  clay-lands  are  irrigated,  and  the  contour  of  the  land  will 
admit  of  the  operation,  a  second  and  even  a  third  use  of  the  water 
may  be  made  with  advantage. 

''  Sewage-irrigation  works  cannot  be  too  simple  in  their  character ; 
the  application  should  be  by  surface-carriers,  not  by  underground 
piping,  and  hose,  and  jet. 

''  Land  which  has  been  worked  in  ridge  and  furrow,  will  require 
levelling ;  that  is,  the  soil  should  be  stripped,  and  the  ground  be 
broken  up,  so  as  to  bring  the  suiface  even. 

''  Main  carriers  should  be  laid  in  nearly  level  lines,  so  as  to  com- 
mand the  area  below,  and  secondary  carriers,  from  half  a  chain  to  a 
chain  apart,  should  contour  the  entire  surface.  The  main  carriers 
may  be  covered  in,  having  valves  or  sluice-boards,  of  an  inexpensive 
and  simple  kind,  to  retain  and  let  out  sewage  as  required.  The 
main  carriers  will  be  of  brick  or  of  earthenware  pipes,  in  size  pro- 
portioned to  the  volume  of  sewage  to  be  distributed.  Conduits 
below  eighteen  inches  in  diameter  may  be  made  most  cheaply  of 
earthenware  pipes ;  brick-work  may  be  cheaper  for  conduits  of  larger 
cross-sections. 

^'  Small  carriers  may  be  formed  of  small  agricultural  tiles,  but 
jointed  and  laid  only  three  parts  in  the  soil,  so  that  one  tile,  or 
more  than  one  tile,  can  be  removed  temporarily  at  any  point  to 
allow  of  surface-overflowing  at  such  points  when  the  tiles  are 
removed  for  this  purpose.  All  ordinary  conduits  may  be  open 
trenches,  readily  formed  by  hand-labor  or  by  the  plough.  These 
subsidiary  contour-gutters  must  not  necessarily  be  looked  upon  ts 
permanent. 

*^  After  one  sowing   of  Italian-grass  has  run  its   course  (this 

*  Second  Report,  pp.  xv.  and  xvi. 

t  Putiefactiou  also  leas  jna  the  value  of  sewage  as  manore. 
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shoald  not  exceed  two  years),  these  minor  conduits  may  be  ploughed 
up  with  the  rest  of  the  land.  Some  farmers  will  probably  clean  the 
land  by  taking  a  root-crop  off  it,  and  then  lay  it  down  again  for  a 
Beoond  course  of  Italian  rye-grass,  and  so  on. 

^^  Proper  irrigation  and  cultivation  neither  fouls  the  land  nor 
exhausts  it. 

*^  Where  sewage-irrigation  is  the  cause  of  a  nuisance,  it  will  be 
found  either  to  proceed  from  use  of  old  and  putrid  sewage  in  large 
and  foul,  open,  ditch-like  carriers,  or  f^om  open  tanks  and  large 
carriers  being  allowed  to  become  foul. 

^' A  sewage  farm  not  only  requires  a  peculiar  mode  of  cultivation, 
hut  also  special  management  in  dealing  with  the  produce.  Toler- 
ably good  land,  under  sewage,  will  produce  A*om  five  to  seven  crops 
of  Italian  grass  per  annum,  weighing,  in  the  aggregate,  when  green, 
from  fifty  to  sixty  tons  per  acre.  A  first  cutting  at  Worthing,  in 
May,  1865,  was  from  twenty  to  twenty-five  tons  per  acre. 

^^  The  grass  is  used  to  best  advantage  on  the  day  it  is  cut,  and  is 
most  profitably  applied  to  stall-feeding  dairy^-cows.  With  such 
rapid  growth  and  weight  of  grass,  a  special  market  for  the  produce 
of  the  land  must  be  provided  to  prevent  waste,  failure  and  dis- 
appointment ;  but,  as  milk  and  butter  are  a  necessity,  and  as  good 
milk  and  batter  will  command  a  preference  in  the  market,  there 
need  not  be  any  diflSculty  with  a  sewage-farm  because  of  its  great 
productiveness.  This  has  been,  however,  a  complaint  made  against 
sewage-irrigation  in  some  places ;  a  market  did  not  offer  means  for 
immediate  sale,  the  grass  spoiled  in  keeping,  and  therefore  the 
experiment  was  pronounced  a  failure. 

*^  In  course  of  time,  sewage-farming  will  become  a  special  busi- 
ness, and  when  it  is  found  that  there  is  more  profit  in  a  sewage-farm 
than  in  an  ordinary  farm,  the  system  of  sewage-irrigation  will  have 
been  solved. 

*^  Where  there  is  sewage  there  must  be  population.  Milk,  butter 
and  beef  will,  therefore,  be  in  proportionate  demand ;  so  that,  when 
the  tme  use  of  sewage  is  understood,  that  which  is  the  cause  of 
nuisance,  bj  being  wasted,  will  be  turned  to  profit  on  the  land." 

In  preparing  these  notes,  it  has  been  the  endeavor,  so  far 
as  possible,  to  get  information  at  first  hand.  Most  of  the 
places  described  have  been  personally  visited,  and  generous 
assistance  has  been  most  readily  given  by  physicians,  en- 
gineers and  others,  for  which  the  writer  desires  to  express 
his  acknowledgment  and  cordial  thanks. 
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lY -SUMMART  AND  RECOMMENDATIONS. 


From  all  the  cities,  and  from  one  hundred  and  sixty-niDe 
of  the  towns  in  the  State,  we  have  received  replies  to  our 
circulars.  As  a  rule,  towns  not  reporting  are  very  small,  and 
dispose  of  their  refuse  in  the  rude  and  unsatisfactory  method 
common  in  country  places. 

Eighty-seven  cities  and  towns  report  more  or  less  offence 
from  incompletely  removed  sewage ;  in  twenty-four  of  them 
disease  is  supposed  to  result  therefrom ;  and  in  eight  it  is  the 
siLspected  cause  of  disease. 

Forty-eight  cities  and  towns,  with  an  aggregate  population 
of  969,921,  have  introduced  partial  or  complete  water-sup- 
plies, while  only  twenty-four,  or  one-half  of  them,  have  pro- 
vided even  partially  for  the  proper  removal  of  such  huge 
quantities  of  water  by  sewers.  Of  these  twenty-four,  six 
cities  have  sewer-outlets  into  salt-water ;  six  cities  and  towns 
into  tidal  streams,  and  twelve  into  fresh-water. 

Forty  streams  and  eleven  ponds  receive  sewage,  either  by 
direct  or  indirect  drainage  into  them.  Forty-six  cities  and 
towns  report  that  their  present  methods  of  dealing  with  sew- 
age are  objectionable ;  and  the  evils  of  these  conditions  are 
rapidly  growing.  Nineteen  report  that  their  sewage  seriously 
pollutes  the  atmosphere.  One  hundred  and  twenty-eigbt 
towns  have  wet  or  damp  cellars ;  that  is,  they  are  suffering 
from  the  want  of  proper  drainage  of  the  soil. 

In  all  of  these  cases,  the  law  fails  to  provide  a  prompt  and 
effectual  remedy.  In  two  instances  in  this  country, — namely, 
in  Worcester  and  in  Baltimore, — damages  have  been  paid  for 
the  nuisance  or  injury  caused  by  the  pollution  of  streams;  but 
the  process  is  so  slow  and  cumbersome,  and  often  attended 
with  so  much  personal  feeling,  that  individuals  and  towns 
seldom  seek  redress  in  that  way. 
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In  the  Miller'8  River  Basin,  the  nuisance  became  so  intoler- 
able to  so  large  a  community,  as  to  require  special  legislative 
action  for  its  removal.  The  abutters  on  the  Broad  Canal  in 
Cambridge  have  obtained  an  injunction  from  the  supreme 
court,  forbidding  the  city  of  Cambridge  from  discharging 
their  sewage  into  that  stream,  to  the  great  injury  to  health 
and  property  in  that  vicinity ;  and  an  intercepting  sewer  is 
building  out  to  deep  water.* 

The  most  wide-spread  evil  in  our  State  brought  out  by 
these  investigations,  is  dampness  of  soil  arising  from  incom- 
plete drainage;  that  is,  removal  of  water  from  the  soil.f 

The  remedy  for  this  condition  is,  in  scattered  communities, 
chiefly  in  the  hands  of  individuals,  and  consists  in  thoroughly 
draining  all  soil  near  dwelling-houses  by  porous  pipe-drains. 
In  cities  and  towns,  the  same  end  is  often  attained  in  laying 
ordinary  sewers,  whose  chief  object  is  the  removal  of  refuse, 
but  which,  as  almost  universally  built,  serve  also  for  remov- 
ing surface-water  and  a  certain  proportion  of  the  water  in  the 
subsoil. 

A  large  part  of  the  filth  in  our  State  contaminates  the  air 
and  the  soil,  and  often  the  water  which  is  used  for  domestic 
purposes,  by  being  thrown  upon  the  surface  of  the  ground,  or 
collected  in  loose- walled  vaults  and  cesspools.  The  evil 
sometimes  appears  in  a  different  form,  when  filth  finds  its  way 
into  small  streams.  The  remedy  for  this  condition  of  things 
must  be  governed  by  local  circumstances  affecting  each  case. 
Neither  all  towns  nor  all  individuals  can  always  afford  to  have 
what  is  absolutely  the  best  means  of  removing  refuse,  and 
which  consists  in  well-ordered  water-supplies,  water-closets, 
sewers,  and  proper  methods  of  disposing  of  sewage.  This 
is  too  costly  to  admit  of  universal  application. 

*  It  may  at  any  time  become  an  important  question  to  an  individual  or  a 
cnmuiuuity,  what  protection  tbe  law  affords  against  the  fouling  of  one's 
wattfr-HUpply  by  others.  In  the  present  state  of  the  law,  it  can  ouly  be  said 
tint  each  case  mnst  be  decided  on  its  own  merits,  under  the  common  law. 
The  English  reports  give  many  instances  of  ii^ unctions  granted  to  restrain 
the  pollution  of  streams  from  the  year  13^  a.  d.  down,  but  no  instance  of 
an  award  of  damages  for  injury  from  such  pollution.  In  the  United  States, 
however,  there  have  been  instances  of  awanl  of  damages  in  such  cases. 

t  Compare  Mr.  Kirkwood's  Report,  p.  152 ;  Dr.  Winsor's  Report,  pp.  227, 228 ; 
slao  a  Report  on  '' Drainage  for  Health,"  by  H.  F.  French,  in  the  Fourth 
Annual  Report  of  the  State  Board  of  Health. 
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The  substitutes  for  water-closets  are  fully  discussed  by  Dr. 
Wiusor.  The  objects  to  be  attained  by  them  may  be  briefly 
said  to  be, — 

1.  Frequent  disinfection  with  dry  earth,  and  prompt  and 
complete  removal  of  all  excrement. 

2.  Disposition  of  slop-water  in  such  a  way  that  it  cannot 
putrefy  and  contaminate  the  air  in  the  neighborhood  of  dwell- 
ing-houses. This  is  well  attained  by  a  system  of  irrigation* 
used  by  Mr.  Rogers  Field,  of  London,  and  in  successful  ope- 
ration in  Newport!  for  some  years  past,  in  the  hands  of  Col. 
G.  E.  Waring,  C.  E.,  with  the  simple  drawback  that  care  is 
required  in  cleaning  the  pipes  each  year.  It  might  be  suc- 
cessful, also,  in  the  climate  of  Massachusetts. 

Where  this  cannot  be  done,  the  safest  way  is  to  dispose  of 
slop-water  on  the  surface  of  the  ground,  not  near  dwellings, 
where  the  organic  matters  in  suspension  and  in  solution  will 
be  taken  up  by  vegetation.  This  method  would  be  attended 
with  difficulties  during  the  winter  months ;  but  they  are  not 
insurmountable.  All  tanks,  reservoirs,  cesspools,  etc.,  for 
storing  liquid  or  solid  refuse,  must  be  always  looked  upon  as 
likely  to  cause  serious  trouble  under  the  immense  majority  of 
circumstances. 

Where  water-supplies  have  been  introduced,  sewers  should 
be  built  coincidently,  or  follow  immediately  afterwards.  The 
only  alternative  at  all  satisfactory  consists  in  having  tight 
cesspools,  emptied  frequently  by  an  odorless  process.  J  In 
Paris  and  in  some  other  cities,  such  cesspools  have  existed 
for  many  years  without  other  serious  ill  result,  except  at 
rare  intervals,  than  in  the  great  nuisance  and  in  some  cases 
disease  caused  by  the  process  of  emptying  them,  many  of 
them  being  in  cellars  and  narrow  yards  or  courts.  In  Cin- 
cinnati and  Baltimore,  loose-walled  cesspools  are  common. 
In  both  cities  a  serious  amount  of  pollution  of  the  soil  is  said 
to  have  already  taken  place.  That  this  pollution  may  exist 
to  a  great  degree  in  a  city  where  the  death-rate  is  low,  as  in 
London,  is  true ;  but  there  are  so  many  sources  by  which 
putrefied  organic  matters  from  them  may  get  into  the  water 

*  Second  report  of  the  Medical  Officer  of  the  Privy  Council,  new  series, 
London,  1874,  p.  233. 
t  See  page  334.  t  See  page  188. 
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we  drink  or  the  air  we  breathe,  that  cesspools  should  be  toler- 
ated only  in  case  nothing  better  can  be  got.  Legislation  on 
this  subject  we  should  not  consider  at  present  expedient. 

Many  small  streams  in  the  State  are  used  for  the  overflows  of 
cesspools,  or  for  the  direct  emptying  of  house-drains.  Wake- 
field presents  a  considerable  degree  of  illness  and  some  mor- 
tality, a  part  of  which  it  seems  fair  to  attribute  to  this  cause. 
In  Chicopee,  the  amount  of  illness  has  sensibly  decreased 
since  the  conversion  of  such  a  stream  into  a  covered  sewer. 
We  must  wait  for  the  experience  of  several  years,  however, 
before  we  can  speak  conclusively  on  this  point. 

Even  if  there  were  no  danger  to  health,  as  there  must  be 
in  some  cases,  from  the  use  of  small  streams  as  open  sewers, 
they  should  not  be  used  as  such  on  account  of  the  offensive 
odors  arising  from  them.  If  they  are  covered,  there  are 
other  difliculties ;  for  they  pollute  the  soil  if  built  up  of  loose 
walls,  and  if  tight  they  lose  to  some  extent  their  power  of 
draining  the  soil.  Unless  they  are  of  enormous  size,  too, 
they  are  liable  to  be  flooded  in  case  of  a  storm,  while  they 
are  during  drought  nearly  empty,  and  receptacles  of  sewer- 
gases.  When  it  becomes  necessary  to  convert  such  streams 
into  sewers,  the  walls  should  be  made  tight,  and  porous  drains 
should  be  used  in  conjunction  with  them  for  rapidly  removing 
the  water  from  the  soil. 

Water-supplies  necessitate  sewers;  and  sewerage-systems 
in  most  countries  involve  pollution  of  streams.  Offensive  as 
this  pollution  may  be,  it  is  less  dangerous  to  health  than 
retaining  filth  about  our  dwellings  in  vaults  and  cesspools. 

In  Salem,  Lynn,  Haverhill,  Worcester,  and  Boston,  with  its 
adjacent  cities,  the  nuisance  from  putrefying  sewage  incom- 
pletely removed  has  become  a  serious  evil.  The  remedies 
must  be  determined  in  each  case  by  careful  especial  study  by 
experts.  We  can  only  say  that  the  principle  should  be  estab- 
lished that  each  community  should  dispose  of  its  own  filth 
without  allowing  it  to  be  a  source  of  offence  to  others.  In 
the  seaboard  cities,  some  modification  of  a  system  of  inter- 
cepting sewers  will  probably  prove  the  most  ready  solution 
of  the  difiiculty.  In  inland  cities  and  towns,  irrigation  would 
be  likely  to  be  successful,  and  not  involve  a  large  annual  cost ; 
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after  some  experience,  it  is  very  likely  that  even  a  profit*  may 
bo  realized  from  it. 

The  facts  that  the  pollution  of  rivers  is  a  growing  evil,  and 
that  irrigation  with  sewage  is  the  only  remedy  which  prom- 
ises well,  should  make  it  of  the  greatest  impoiiiance  that  the 
experiment  should  be  tried,  on  a  small  scale  at  first,  so  that 
some  definite  results  may  be  got  for  future  legislation. 

With  our  hot  and  dry  summers,  it  is  possible  that  irriga- 
tion will  be  nearly  if  not  quite  as  successful  as  in  England,  in 
spite  of  our  greater  rainfall,  and  the  greater  dilution  of  our 
sewage.* 

Winter-irrigation  will  undoubtedly  present  difficulties  which 
can  be  fully  met  only  as  experience  teaches  us  what  is  best. 
The  experiments  made  in  Augusta,  Maine,  show  that  a  small 
amount  of  sewage,  at  least,  may  be  successfully  disposed  of 
upon  the  soil  during  the  winter  months,  f 

This  process  of  irrigation  seems  the  only  practicable  one 
for  Worcester,  and  may  be  the  best  for  Woburn.  For  the 
former  city,  Mr.  Phinehas  Ball,  C.  E.,  has  proposed  that 
the  sewage  be  carried  down  three  miles  and  utilized  upon  the 
loose  gravelly  land  there.  It  could  be  distributed  by  gravi- 
tation, and  there  is  so  large  an  area  of  land  that  the  sewage 
could  probably  be  disposed  of  to  advantage,  even  in  wet  sea- 
sons. Pumps  and  deep  drains  would  not  be  needed.  There 
certainly  seems  to  be  no  place  in  the  State  where  the  experi- 
ment could  be  so  fairly  begun,  and  the  present  condition  of 
the  river  calls  for  some  remedy.  We  reproduce  Mr.  Ball's 
raap,:(  with  his  permission.  The  area  included  within  the 
dotted  lines  represents  840  acres,  a  very  large  part  of  which  is 
available  for  sewage-irrigation  by  gravity-flow. 

The  sewage  of  Woburn  could  be  well  disposed  of  by  Mr. 
Bailey  Denton's  system  of  intermittent  downward  filtration, 
combined  with  irrigation ;  or  it  might  be  carried  out  to  deep 
water,  but  probably  at  greater  expense. 

*  The  average  annual  rainfall  in  most  parts  of  England  is  about  tweuty- 
Ave  iuches ;  in  some  parts  of  the  kingdom  it  is  three  times  as  great.  In 
Massachusetts  it  may  be  said  to  he  between  forty  and  fifty  inches.  Our 
sewage  is  nearly  twice  as  dilute  as  that  of  most  English  cities. 

f.  See  page  395. 

{  From  a  Keport  upon  the  Possibility  of  Utilizing  the  Sewage  of  the  City 
of  Worcester,  1873.  See  also  Mr.  Ball's  letter  upon  the  same  subject  in  the 
iFourth  Annual  Report  of  the  State  Board  of  Health,  jip.  109  et  wq. 
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The  refuse  from  tanneries,  which  forms  a  large  part  of  the 
Wobum  sewage,  is  well  adapted  for  irrigation,  if  diluted. 
After  being  purified,  it  might  be  discharged  into  the  Lower 
Mystic  Pond  by  an  open  brook.  Eussell  Brook  might  be 
diverted  to  that  point  at  slight  expense. 

Any  discharge  of  sewage  into  Mystic  Pond  and  into  the 
upper  part  of  Mystic  Eiver,  can  hardly  fail  to  be  a  source  of 
great  offence. 

Lake  Cochituate  is  polluted,  to  a  slight  extent  to  be  sure, 
by  the  refuse  of  Natick.  Considering  how  little  we  know  of 
the  ^  germs  **  of  disease,  except  that  they  retain  their  activity 
for  a  certain  length  of  time,  this  must  be  looked  upon  as  an 
ever-present  danger,  and  should  be  met  by  legislative  action. 
The  town  of  Natick  should  be  compelled  to  remedy  the  evil. 
If  their  sewage  were  purified  by  irrigation,  it  might  perhaps 
pass  into  the  Charles  River  without  danger,  and  the  water- 
supplies  of  Waltham,  Newton,  and  Brookline  might  not  be 
endangered,  as  they  probably  do  not  get  their  water  chiefly 
from  the  river  directly,  but  largely  from  deep  springs  or 
streams ;  but  the  Board  do  not  desire  to  be  understood  as 
recommending  such  a  plan. 

In  public  institutions,  prisons,  asylums,  etc.,  it  is  our 
opinion  that  the  sewage  can  be  utilized  and  purified  by  irri- 
gation to  great  advantage,  and  this  disposal  of  it  should  be 
made  when  the  land  can  be  got. 

It  is  a  matter  of  regret  that  there  are  not  permanent  boards 
of  health  in  all  our  cities  and  towns,  whose  first  duty  it 
should  be  to  give  timely  warning  of  any  causes  of  danger  to 
health. 

The  recommendations  which  we  respectfully  make  are  as 
follows : — 

I.  That  no  city  or  town  shall  be  allowed  to  discharge  sew- 
age into  any  water-course  or  pond  without  first  purifying  it 
according  to  the  best  process  at  present  known,  and  which 
consists  in  irrigation ;  provided,  that  this  regulation  do  not 
apply  to  the  discharge  from  sewers  already  built,  unless 
water-supplies  be  thereby  polluted ;  and  provided,  also,  that 
any  intended  discharge  of  sewage  can  be  shown  to  be  at  such 
a  point  or  points  that  no  nuisance  will  arise  from  it. 

n.    That  no  sewage  of  any  kind,  whether  purified  or  not. 
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be  allowed  to  enter  any  pond  or  stream  used  for  domestic 
purposes. 

III.  That  each  water-basin  should  be  regarded  by  itself 
in  the  preparation  of  plans  of  sewerage  and  water-supplies. 

IV.  That  accurate  topographical  surveys  be  always  made 
of  all  towns  before  introducing  water-supplies  or  sewers. 

y.  That  steps  should  be  taken,  by  special  legislation, 
based  upon  investigations  and  recommendations  of  experts, 
to  meet  cases  of  serious  annoyance  arising  from  defective 
arrangements  for  the  disposal  of  sewage. 

YI.  That  irrigation  be  adopted,  at  first  experimentally,  in 
those  places  where  some  process  of  purification  of  sewage  is 
necessary ;  and  that  cities  and  towns  be  authorized  by  law  to 
take  such  land  as  may  be  necessary  for  that  purpose. 

VII.  That  every  city  or  town  of  over  four  thousand 
inhabitants  be  required  by  law  to  appoint  a  board  of  health, 
the  members  of  which  shall  be  required  not  to  hold  any  other 
0J9ices  in  the  government  of  their  city  or  town. 

Finally,  the  Board  feel  that,  in  the  present  state  of  our 
knowledge,  sweeping  laws  for  the  general  and  immediate 
purification  of  all  our  streams  would  be  hardly  justifiable, 
and  that  they  are  not  called  for  by  the  present  condition  of 
our  rivers. 

They  hope  to  continue  their  investigations  during  the 
present  year,  for  which  no  special  appropriation  will  be 
needed. 

HENRY  I.  BOWDITCH, 
ROBERT  T.  DAVIS, 
RICHARD  FROTHINGHAM, 
DAVID  L.  WEBSTER, 
JOHN  C.  HOADLEY, 
THOMAS  B.  NEWHALL, 
CHARLES  F.  FOLSOM, 

Members  of  the  8iaU  Board  ofHeaUh 

JAMES  P.  KIRKWOOD. 
FREDERICK  WINSOR. 
WM.  RIPLEY  NICHOLS. 
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SANITARY  HINTS. 


To  the  Massachusetts  State  Board  of  Health. 

Gentlemen  : — ^I  have  thought  that  the  following  facts,  occur- 
ring within  my  own  professional  experience,  might  be  sug- 
gestive to  some  readers  of  the  importance  of  attention  to 
hygienic  law  about  their  own  dwellings. 

It  seems  to  me,  also,  that  it  is  expedient  to  keep  practical 
questions  of  sanitary  law  and  work  constantly  before  the 
people. 

The  first  statement  I  shall  make  in  regard  to  sanitary  law, 
as  manifested  during  an  epidemic  among  horses,  may  seem  to 
some  minds  irrelevant.  According  to  my  own  views  of  the 
subject,  the  result,  to  which  our  investigation  brought  us,  has 
always  been  a  proof  of  the  importance  of  fresh  air,  simple 
food,  sufficient  warmth,  with  absolute  cleanliness,  not  only  to 
horses,  but  to  man. 

I  must  add  that  I  think  the  majority  of  householders  of  the 
present  time  grossly  neglect  one  or  the  other  of  these  matters, 
thereby  incurring  greater  risk  of  bringing  disease  and  death 
into  their  families,  than  it  is  possible  to  express  by  any  numer- 
ical formula. 

I. — ^Epidemio  among  Horses,  and  the  Influence  of  bad 
Hygienic  Conditions  on  the  prevalence  of  it. 

About  thirty  years  ago  an  epidemic  appeared  among  horses 
similar  to,  but  much  less  severe  than,  that  which  more  recently 
(1873)  prevailed  in  Boston.  Finding  it  very  rife,  I  proposed 
to  a  class  of  young  medical  men  to  investigate  its  character- 
istic symptoms,  and  also  to  find  out  whether  good,  warm,  and 
dry,  well-lighted,  well- ventilated,  and  clean  stables  were  any 
more  or  less  fortunate  in  the  number  of  sick  horses  in  them, 
than  were  those  in  circumstances  exactly  the  reverse.  I  pro- 
posed this  investigation  because  I   supposed   that  valuable 
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information  would  probably  be  the  result, — information  that 
would  be  of  service,  not  only  to  the  animals, — ^at  least  in  the 
subsequent  treatment  of  them, — but  also  equally  suggestive 
of  hygienic  law  in  reference  to  mankind.  I  argued  as  fol- 
lows :  The  horse  is  one  of  the  most  careful  animals  we  know 
of  in  the  selection  of  his  food.  He  uses  virtually  but  one 
kind,  and  is  very  particular  in  his  selection  of  that.  All 
horses  being  submitted  to  the  same  kind,  and  nearly  the  same 
quality  of  food,  we  have  an  opportunity  of  deciding  something 
of  the  effects  of  the  surroundings  of  each;  viz.,  of  bad  air 
and  poor  ventilation,  of  moisture  or  dryness,  of  light  or  dark- 
ness, of  cleanliness  or  filth  of  their  stables ;  and  if  we  can 
find  anything  about  these  points  in  their  influences  on  horses, 
surely  we  may  infer  something  in  regard  to  the  influence  of 
the  same  elements  on  men ;  because,  in  the  grand  features  of 
respiration,  digestion,  and  innervation,  there  is  a  great  simi- 
larity between  man  and  the  horse. 

Our  party  divided  the  city  into  certain  districts,  and  each 
man  inspected  every  stable  in  the  district  allotted  to  him. 
We  obtained  the  number  of  horses  in  each  stable,  and  the 
number  of  horses  in  each  attacked  by  the  epidemic,  and,  so 
far  as  was  possible,  the  degree  of  severity  of  the  disease  in 
each  stable.  Moreover,  we  classified  the  stables  in  three  cate- 
gories, which  might  be  named  as  follows  : — 

1.  Excellent. 

2.  Imperfect. 

3.  Wholly  unfit. 

In  the  first  we  found  excellent  light,  warmth,  dryness,  ven- 
tilation, and  cleanliness.  In  the  second,  one  or  more  of  the 
above  elements  of  health  and  comfort  were  wanting.  In  the 
third,  there  were  none  of  these  elements ;  for  they  were  cel- 
lars, imperfectly  lighted  and  warmed,  very  damp,  and  very 
dirty. 

Having  collected  all  the  data,  we  tabulated  the  results. 

The  general — most  pregnant — facts  brought  out  by  the 
analysis  were  indelibly  impressed  on  my  memory.  I  have 
acted  upon  them  ever  since.  Under  the  influence  of  modern 
investigations  in  reference  to  *' filth  diseases,"  they  will  seem 
most  reasonable. 
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The  three  chief  results  to  which  I  have  alluded  were  these  : — 

1.  In  the  best, — viz.,  the  warm,  dry,  well-lighted,  well- 
ventilated  and  clean  stables, — fewer  horses  were  attacked,  and 
the  disease  was  milder. 

2.  In  the  vilest  of  the  stables, — ^those  wholly  unfit  for  use ; 
viz.,  those  wanting  in  pure  air,  in  light,  warmth,  dryness  and 
cleanliness, — every  horse  was  attacked,  and  more  severe  and 
more  fatal  cases  occurred. 

3.  The  stables  wanting  in  one  or  two  of  the  above  qualities, 
though  sufficiently  good  in  the  others,  stood  in  an  intermedi- 
ate rank  between  the  first  and  third  in  the  number  of  horses 
attacked,  and  in  the  general  characteristics  of  the  disease.  In 
fact,  the  three  stood  exactly  in  the  following  arithmetical  pro- 
portion :  Supposing  5  to  represent  the  worst  stables,  in  which 
all  the  horses  were  severely  attacked,  the  others  stood  as  3 
and  1.  So  that  the  numbers  5,  3,  1,  since  that  investigation, 
have  given  to  me  the  possible  results  of  an  epidemic  of  acute 
disease  among  horses  under  like  circumstances.  These  results 
have  been  remembered,  when  watching  the  course  of  epidemics 
among  human  beings. 

Cellars, — dark,  damp,  ill-lighted,  and  cold, — if  used  as 
houses,  are  the  charnel-houses  of  our  civilization,  and  are 
justly  forbidden  by  law,  although  it  is  but  too  frequently 
violated  in  Massachusetts.  These  are  representatives  of  our 
vilest  classes  of  houses. 

The  neatly-kept,  well-arranged,  thoroughly-ventilated,  well- 
drained,  sunny  homesteads  on  the  hillsides  of  our  country, 
can  be  made  most  wholesome  in  their  influence  upon  the 
fomily.  Any  householder  who  foolishly  neglects  to  provide 
for  either  of  the  above  requisites  for  a  house,  either  in  city  or 
country,  tends  just  so  far  to  bring  disease  and  death  into  his 
family. 

II. — Typhoid  Fever  in  Massachusetts. 

In  the  second  report  of  this  Board, — 1871,  p.  157, — it  is 
stated : — 

"  One  section  of  this  town  is,  from  some  cause  entirely 
unknown,  very  subject  to  typhoid  fever."  .  .  .  "Local 
causes  have  been  often  sought  for,  but  never  found." 

Dr.  Derby  and  I  visited  the  place,  and  carefully  examined 
the  spot,  and  learned  the  following  facts  (see  cut)  : — 
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In  house  No.  1,  D.  F.  had  lived  many  years  without  any 
marked  illness  in  his  family.  In  October,  1857,  he  removed 
to  house  No.  2,  five  hundred  and  forty-three  feet  from  No.  1, 
and  midway  up  the  hill,  at  the  foot  of  which  No.  1  stood. 

The  following  year, — namely,  in  July  and  September, 
1858, — seven  cases  of  typhoid  fever  occurred  in  the  family 
— the  mother  and  six  children.  One  of  these  last,  it  is  true, 
did  not  live  at  the  house,  but  was  very  frequently  there.  Sub- 
sequently, up  to  1871,  four  domestics  were  attacked,  and  the 
mother  had  the  same  disease  in  three  separate  years,  making 
in  all  fourteen  cases,  all  but  one  in  immediate  residents  of 
this  house. 

In  house  No.  3,  P.  P.  F.,  son  of  D.  F.,  had  three  cases  in 
his  family  in  1868.  He  had  his  milk,  and  also  drew  water, 
from  No.  2. 

In  house  No.  4  resides  D.  B.  He  had  milk  from  No.  2. 
Three  of  his  children  used  it,  and  one  of  them  had  had  fever 
a  short  time  before  our  visit. 

In  house  No.  5,  occupied  by  T.  F.,  2d,  nephew  of  D.  F., 
three  cases  (1862,  1865  and  1871)  had  occurred.  He  had 
a  cow,  and  used  her  milk.  Got  water  in  house  6,  in  which  a 
fatal  typhoid  case  had  occurred,  possibly  contracted  from 
milk  procured  from  No.  2. 

In  house  No.  6,  of  T.  F.,  Sr.,  three  cases  had  occurred. 
The  house  was  built  by  the  present  occupant  forty-two  years 
ago.  He  never  had  fever  in  it  till  a  year  after  D.  F.  built 
his  house.  No.  2, — namely,  in  1862-63, — and  he  died  of  it 
in  1867.     He  got  his  milk  from  No.  2. 

In  house  No.  7  lived  W.  B.  F.  One  case  occurred  dur- 
ing the  year  after  D.  F.  built  No.  2,  and  from  this  latter  he 
got  milk. 

In  house  No.  8,  built  forty-one  years  ago,  resides  M.  M.  F. 
In  this  had  occurred  six  cases,  commencing  four  years  after 
No.  2  was  built, — namely,  two  in  1861,  four  years  after  build- 
ing of  No.  2 ;  one  in  1868 ;  one  in  1872 ;  and  two  in  1873. 
The  last  two  cases  had  occurred  in  a  family  which  had,  only  a 
few  months  before  our  visit,  moved  into  a  portion  of  the 
house.  Mrs.  F.  had  milk  from  No.  2  ;  the  last  family  had  it 
from  No.  7,  or  at  times  from  the  passing  milkman. 

This  much  may  be  further  stated  in  regard  to  these  houses 
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and  their  occupants :  All  of  the  houses  are  on  the  same  south- 
ern slope,  and  the  residents,  excepting  D.  B.,  in  No.  4,  are  rel- 
atives, and  in  frequent  intercourse.  The  ground  is  a  gravelly 
loam,  quite  shallow,  supported  by  a  very  hard  clay  pan, — :S0 
hard  that,  in  digging  holes,  the  heaviest  blows  with  pick-axe 
are  required  to  penetrate  it.  This  pan,  in  fact,  forms  a  vast 
smooth  sur&ce,  over  which  all  water-drainage  would  easily 
flow,  unless  where  holes  are  made  in  it.  The  well  at  No.  2 
is  just  one  of  those  apertures  always  ready  for  the  reception 
of  slops  or  privy  infiltrations.  The  following  enlarged  view 
of  the  house  will  show  this  more  clearly : — 

The  following  table  will  also  give  a  clearer  view  of  the 
relative  connection  of  the  various  houses,  than  can  be  got 
from  the  text: — 
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It  will  be  seen  from  this  table  that  every  case  of  typhoid 
fever  may  have  been,  either  directly  or  indirectly,  caused  by 
connection  with  No.  2.  My  reasons  for  making  this  sugges- 
tion (for  I  admit  that  it  is  not  proven,  and  I  doubt  whether 
it  is  possible  in  such  a  case  to  present  strictly  mathematical 
proof  )  are  these : — 

It  is  well  known  from  many,  and  especially  from  English 
investigators,  that  polluted  water  and  milk  may  cause  typhoid 
fever.  Now,  we  must  grant  that  house  No.  2  has  had  all  the 
requisites  necessary  for  contamination  of  its  well-water,  and 
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indirectly  or  directly  of  the  milk  kept  there.  A  glance  at  the 
plate  proves  this.  Twenty-six  out  of  the  thirty-one  caaes 
were  provided  with  either  milk  or  water  from  this  No.  2. 
Seventeen  of  these  had  both  milk  and  water.  Of  the  five 
remaining,  three  of  them,  at  house  No.  5,  got  water  from  No. 
6,  which  itself  got  its  milk  from  No.  2,  and  the  two  others 
got  it  at  times  from  No.  5,  where  fatal  typhoid  had  prevailed. 
A  chemical  examination  of  the  well-water  from  house  No.  2 
revealed  a  certain  though  small  amount  of  drainage. 

But  whether  all  these  cases  have  arisen  from  No.  2  or  not, 
the  decision  of  sanitary  law  in  regard  to  the  wretched  arrange- 
ments in  that  house,  for  the  carrying  away  of  its  slops,  and 
the  dangers  of  contaminated  well-water  from  them  and  the 
privy,  would  be  certainly  decisive  against  its  healtbfulness. 
It  is  such  an  imperfect  arrangement  as  this  which  at  times 
sends  disease  and  death  into  our  houses.  A  year  or  two  since, 
at  Mt.  Desert,  similar  arrangements  spread  typhoid  fever 
among  a  large  number  of  its  visitors  at  the  chief  sea-side 
hotel. 

A  thoroughly  just  decision  would  be  that  a  well,  situated  as 
that  at  No.  2  is; — viz.,  lower  on  a  hill  than  its  drains  and 
privies  are, — is  in  a  dangerous  position,  and,  therefore,  should 
be  given  up,  and  another  sunk  far  from  any  source  of  con- 
tamination. If  that  cannot  be  done,  the  next  alternative  is  to 
have  all  slops  conveyed  away  by  perfectly  tight-tiled  drains, 
without  being  left  to  contaminate  all  the  surrounding  ground. 
The  privy,  also,  at  No.  2  should  have  small,  tightly-cemented 
compartments  made,  and  earth,  ashes,  charcoal  or  other  dis- 
infectant should  be  thrown  down  daily,  or,  still  better,  thrown 
by  each  occupant  of  the  premises  immediately  after  leaving 
any  refuse.  All  this  refuse  should  be  every  few  days  removed 
and  composted.  Until  this  be  done,  D.  F.  ought  to  cease  to 
allow  either  water  or  milk  to  be  used  from  his  premises.  This 
was  my  advice  two  years  since.  I  learn  that  it  has  not  been 
followed,  and,  although  typhoid  fever  has  not  prevailed  in  the 
locality  the  past  two  seasons,  experience  teaches  that  it  is 
wrong  to  expect  any  long  immunity  from  it  while  such  con- 
ditions last.  At  some  future  time,  when  the  people  have 
become  sufficiently  educated,  such  a  nuisance  will  not  be 
allowed  openly  to  remain  a  single  day.     Under  the  recent 
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advanced  laws  of  England  it  could  not  now  exist,  unless  the 
administrators  of  the  law  were  grossly  neglectful  of  duty. 


in. — ^Disease  and  Death  in  a  Family  appakently  oonse- 

SEQUENT    UPON    WELL-INTENTIONED    CHANGES    IN    A   HOME 
STEAD,   BUT  WHICH  WERE   MADE    WITHOUT  DUE   REGARD  TO 

Santfabt  Law. 

Erysipelas,  spinal  meningitis,  scarlatina,  rheumatism,  with 
sore  throat,  tonsilitis,  fatal  pericarditis  with  convulsions, 
typhoidal  pneumonia, — all  occurring  in  one  family  between 
December  and  the  following  June.  Ill-arrangements  of  the 
house,  defective  drainage,  sewage-obstruction,  dampness  of 
the  cellar, — all  probable  factors  in  these  diseases.  Suggested 
improvements. 

July  3,  1875,  I  was  requested  to  examine  a  certain  home- 
stead, of  which  the  following  data  were  given. 

The  house  is  a  fine,  old-fashioned,  square  wooden  building, 
midway  up  on  a  southern  slope  of  a  hill,  in  a  thickly-settled 
town  adjacent  to  Boston.  All  the  arrangements  were  spa- 
cious in  and  around  the  dwelling.  A  large  hall  traversed  the 
centre  of  the  building,  from  lower  floor  to  the  garret,  giving 
ample  space  for  air-circulation.  The  soil  about  and  above  it, 
towards  the  brow  of  the  hill,  was  rather  damp.  The  house 
had  been  built  by  the  grandfather  of  the  present  occupant,  and 
no  special  liability  to  illness  was  observed  on  the  part  of  the 
residents  therein,  until  the  time  to  be  hereafter  noticed.  The 
cellar  was  not  cemented,  and  was  very  damp.  Across  the 
north-eastern  corner,  and  under  the  house,  for  the  space  of 
about  twenty  feet,  was  a  drain  for  kitchen-slops,  and  for 
water-closet  contents.  The  latter  were  first  introduced  into 
the  house  twenty-five  years  ago,  apparently  without  evil 
results.  The  present  occupant,  grandson  of  the  builder,  mar- 
ried six  years  ago,  and  lived  elsewhere,  until  October  1, 1873, 
when  he  came  into  possession  of  the  estate.  He  had  four 
children,  who  had  been  healthy.  Before  removing  his  family 
to  the  homestead,  he  thoroughly  repaired  and  made  veiy  mate- 
rial, and,  as  I  think,  very  pernicious,  changes  in  the  house. 
The  family  was  in  the  country,  and  well,  until  August,  1874. 
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In  the  autumn,  they  returned  to  the  newly-arranged  home- 
stead. It  was  heated  throughout  by  means  of  a  furnace.  No 
special  effort  was  made  to  keep  it  either  well  or  ill  ventilated. 

The  disease-record  that  ensued,  is  as  follows  : — 

Case  1 .  In  December,  1874,  four  months  after  the  removal, 
the  nurse  of  the  children  was  taken  with  severe  erysipelas  of 
the  head.     She  was  ill  four  weeks,  and  recovered. 

Case  2.  In  January,  1875,  the  youngest  child  became 
quite  ill  with  spinal  meningitis.  She  gradually  recovered, 
after  many  weeks. 

Case  3.  While  the  preceding  was  ill,  her  two  younger  sis- 
ters were  taken  with  scarlatina,  about  February  1.  They  were 
ill  three  weeks,  and  both  recovered. 

Case  4.  The  mother,  worn  down  by  long  attendance  upon 
her  children,  had  soon  afterwards  severe  rheumatism,  with  sore 
throat.  She  was  ill  three  weeks,  and  confined  to  her  bed 
most  of  the  time. 

Case  5.  May  1,  one  of  the  children,  originally  attacked 
with  spinal  meningitis,  was  taken  with  severe  tonsilitis,  bat 
was  not  thought  to  be  very  ill,  although  feverish.  She  was 
supposed  to  be  getting  well  when  she  died  suddenly  in  con- 
vulsions. At  the  autopsy,  it  was  found  to  have  been  a  case  of 
acute  latent  pericarditis  (inflammation  of  the  heart-sac). 

Case  6.  This  was  one  to  which  I  was  summoned  in  conse- 
quence of  her  being  affected  with  some  acute  pulmonary  dis- 
ease. I  found  her  a  weak,  puny,  apparently  prostrated  child. 
The  physical  signs  were  scarcely  perceptible,  and  indicated 
the  most  trifling  pneumonia  at  the  lower  part  of  the  left  lung. 
Evidently  something  beside  tha;t  was  weighing  down  the  child. 
Having  heard  the  above  facts,  and  looked  at  the  promises,  I 
advised  her  immediate  removal.  This  was  done  soon  after- 
ward, and  the  patient  slowly  recovered. 

It  may  still  further  be  remarked,  as  possibly  the  result  of 
the  residence,  that  the  father,  though  always  liable  to  some 
throat  irritation,  had  been  during  the  autumn  and  winter 
peculiarly  annoyed  by  it.  No  one  of  the  family,  in  fiacit 
escaped  from  some  illness,  and  yet  they  had  been  healthy  pre- 
viously to  living  there.  The  attending  physician  had  become 
convinced  that  **  something  wrong  existed  about  the  house/ 
and  had  advised  a  sanitary  inspection  of  the  premises.    He 
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had  made  suggestions  almost,  if  not  quite,  identical  with  those 
subsequently  given  by  myself  to  the  occupants  of  the  house. 

Let  us,  now,  view  the  premises,  and  decide  what  influence, 
if  any,  they  may  have  had  upon  the  mass  of  disease  which 
had  fallen  upon  this  unfortunate  family,  within  a  short  time 
after  taking  charge  of  them.  In  order  to  make  the  subject 
more  clear,  I  present  the  following  diagrams*  which  may  be 
described  as  follows  : — 

No.  1.  The  premises,  as  they  had  been  for  twenty-five 
years,  before  1873. 

No.  2.     The  same  modified  by  the  present  occupant,  in  1873. 

No.  3.  The  same,  if  altered  according  to  plans  suggested 
by  the  examination. 

All  the  diagrams  represent  the  second  floor  of  a  large, 
square  house,  with  sleeping-chambers,  and  bath-room,  and 
watercloset,  opening  into  a  long  entry  which  passes  from  the 
front  to  the  rear  of  the  building,  thus,  as  stated  above,  allow- 
ing a  very  full  circulation  of  air. 

No.  1  provides  that  the  bath-room  and  water-closet  should 
be  entirely  separated  from  the  two  sleeping-rooms  adjacent. 
Entrance  to  the  two  former  was  only  by  a  door  in  the  entry. 
A  window  opening  on  the  side  of  the  house,  and  a  ventilator 
to  the  chimney  from  the  water.-closet,  gave  sufficient  oppoi-tu- 
nities  for  the  escape  of  deleterious  gases,  without  contamina- 
tion of  the  residents. 

For  twenty-five  years  these  arrangements  had  existed,  and 
no  apparent  trouble  had  arisen.  In  1873,  the  grandson  took 
possession  of  the  house,  thoroughly  repairing  and  aJtering  it, 
and  in  so  doing — 1.  He  shut  off  the  water-closet,  seen  in  plan 
2,  from  the  open  window :  2.  He  opened  a  passage  between 
the  two  adjacent  chambers,  and  thus  brought  them  into  imme- 
diate contact  with  sewer-gases,  by  means  of  a  door  conmnuni- 

*  The  foUowing  ia  an  explanation  of  the  diagrams:  A,  a  shallow  hole,  a 
few  Inches  deep,  with  an  iron  strainer,  making  it  look  like  opening  to  a 
drain.  The  surface  of  the  brick-covered  yard  was  so  arranged  as  to  convey 
into  this  aperture  aU  the  water  falling  upon  the  yard,  and  much  from  the 
hiU  above.  S — Passage  for  kitchen-alops,  and  leading  to  D'.  D*,  a  common, 
amaU,  brick  drain  into  which  kitchen-slops  and  water-closet  contents  were 
carried.  F — Fumaoe-flue,  W  C — ^Water-closet.  B^Bath-tub.  D  (diagram 
3)— New  drain  communicating  with  and  tending  to  wash  out  out  D^  D*— 
Proposed  new  drain  for  water-closet,  and  to  be  carried  whoUy  outside  of  the 
boose. 
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catiDg  with  this  passage-way  and  water-closet:  3.  By  this 
arrangement  the  passage-way,  connected  with  the  bath-room 
and  water-closet,  became  part  of  the  playground  for  the 
children,  and  the  door  being  frequently  open,  it  would  obvi- 
ously be  almost,  if  not  quite,  impossible  to  prevent  contamina- 
tion of  the  sleeping  and  waking  hours  of  the  children  and  of 
their  attendant  nurse.  The  latter,  it  will  be  remembered,  was 
first  taken  ill ;  then  came  all  the  children  and  mother,  succes- 
sively, one  of  the  former  dying.  The  father  had  an  irritation 
of  his  throat. 

Now,  under  the  light  of  modern  sanitary  investigations,  I 
have  no  doubt  that  this  arrangement  was  the  main  factor  in 
these  terrible  results.  But  this  was  not  all.  The  cellar  was 
very  damp ;  ashes  that  had  been  put  in  a  brick  apartment  in 
one  corner  of  it  became  a  moist,  decomposing  mass. 

This  dampness  was  increased  by  the  supposed  drain  A  in  the 
yard.  This  was  found  to  be  nothing  but  a  shallow  cuUde-mCy 
about  a  foot  deep,  into  which  all*  the  water  from  the  brick- 
covered  yard,  and  much  from  the  hill  above,  was  caught,  and 
afterwards  allowed  to  soak  down  along  the  outside  walls  of 
the  cellar,  thus  increasing  the  natural  dampness  of  the  earth 
near  by.  Moreover,  I  found  a  slop-drain  at  S,  connected 
with  the  kitchen,  running  into  the  drain  S  D.  Into  this  drain 
had  been  also  introduced  the  soil-pipe  of  the  water-closet. 
On  opening  the  drain  it  was  found  clogged  with  fecal  matter. 
Here,  then,  were  no  less  than  three  more  distinct  sources  of 
ill-health.  First,  natural  moisture  of  the  soil  about  the  cellar ; 
second,  the  cuUde-sac  above  named  increasing  that  moisture; 
and  finally,  third,  the  fecal  obstructions. 

The  following  changes  were  suggested  (vide  third  diagram) : 

1st.  Shut  up  the  passage-way  between  the  two  chambers. 

2d.  Carry  the  water-closet  fairly  outside  of  the  building 
into  a  bay  window  rising  from  the  ground  to  the  ceiling  of 
the  second  story.  Keep  it  warm  by  furnace-flues  carried 
into  it.  Have  two  windows  in  it,  and  also  ventilate  it  by  a 
pipe  carried  up  to  the  top  of  the  house.  Carry  the  soil-pipe 
into  a  new  drain  on  the  outside  of  the  house  at  D',  and 
thence,  by  a  very  rapid  descent,  into  the  street  drain  below. 

3d.  Build  a  new  drain,  D,  from  A  down  into  D*,  to  meet 
t  S.     This  surface-water,  thus  diverted  from  the 
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cellar  wall,  would  at  timea  cleanse  the  draio,  aod 
times  Tentilate  it. 

4th.  The  cellar  should  be  dug  out,  aud  at  least  a 
clean  gravel  laid  orer  the  whole  surface,  and  a  etror 
cement  covered  over  that  up  to  a  level  with  the  surfac' 
ground  outside  of  the  foundations  of  the  house.  The 
should  be  similarly  cemented,  and  its  bottom  made  tij 

5tb.  We  advised  a  thorough  cleansing  of  the  r( 
which  scarlet  fever  had  occurred. 

I  trust,  gentlemen,  that  these  facts  of  disease,  thus  d 
even  if  our  counsel  be  not  all  that  could  be  wiibed  i 
be  as  euggestive  to  others  aa  they  have  been  to  mysell 

I  remain,  faithfully, 

Your  friend  and  colleague, 

HENRY  I.  BOWDr 


Note. — March  1,  1876.  The  above  recominen< 
given  by  the  family  phys'cian  and  myself,  have  been, 
tain  respects,  more  than  carried  out.  All  the  soakec 
earth*  was  removed  from  the  cellar  to  the  depth  of  t\ 
and  after  disinfecting  the  surface  thus  exposed,  a  1 
gravel  and  cement  four  inches  thick  was  laid  u 
Thorough  dryness  of  the  earth  is  provided  for  by  a 
drain  run  around  the  inside  of  the  cellar  walls,  with  a 
ing  into  a  drain  outside.  The  water-closet  and  slop 
S  and  D*,  are  removed.  The  former  is  put  in  the  b 
dow  outside  of  the  house,  with  thorough  ventilation  b; 
of  two  shafts,  one  to  the  top  of  the  house  and  the  oti 
a  kitchen  flue,  always  kept  warm.  The  water-closet 
windows  in  it,  and  has  no  connection  with  the  house 
by  a  door,  usually  kept  shut.  The  stop-drain  (S)  is 
strong  iron  pipe,  hung  from  the  ceiling  of  the  cell 
carried  thence  into  a  well-trapped  and  ventilated  draii 

*  The  earth,  when  remoTed  from  the  cellar,  was  to  very  offousivt 
■ir  WW  fl]|«d  for  some  diatftnce  around  it  with  ft  vilu  odor,  dinti 
the  ueigbbon. 
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yard.  I  regret  that  the  passage-way  leading  between  the 
chambers  has  been  retained  ;  but  as  the  water-closet  door  is 
kept  closed,  and  the  closet  is  out  of  the  building,  and  so  per- 
fectly ventilated,  little  evil  is  likely  to  arise.  The  family  is 
not  constantly,  as  before,  necessarily  exposed  to  sewer-emana- 
tions. Since  the  recoTery  of  the  last-named  patient,  in  June 
last,  all  have  been  in  perfect  health,  except  that  the  father 
has  had  a  slight  rheumatism ;  not  enough,  however,  to  pre- 
vent attention  to  business.  Of  ooufsCi  all  parties  feel  gratis 
fied  at  the  result. 


J 


HOUSE-DRAINAGE. 


The  follow!  Dg  is  written  for  the  latitude  and  climate  of 
Massachusetts. 

It  is  not  the  purpose  of  this  paper  to  proye  the  necessity 
of  removing  fecal  matter  promptly  from  our  houses.  This 
may  be  assumed  as  already  proyen.  The  intention  is  rather 
to  point  out  how,  in  our  community  and  under  existing  con- 
ditions, it  can  best  be  done.  Neither  does  it  seem  worth 
while  now  to  discuss  the  relatiye  merits  of  the  various 
systems  by  which  this  removal  is  accomplished  in  different 
places.  Volumes  have  been  written  on  this  branch  of  the 
subject,  and  new  schemes  are  constantly  under  trial.  But  the 
experience  of  all  the  large  towns  in  this  country,  as  well  as 
that  of  most  large  European  towns  for  the  past  ten  or  fifteen 
years,  indicates  the  water-closet  system  for  the  removal  of  fecal 
matter,  and  the  uniting  with  this  of  the  refuse  of  kitchen 
sinks,  for  removal  by  water  carriage  through  a  system  of 
drains  and  sewers  to  a  destination  suited  to  the  locality,  as 
best  adapted  to  meet  the  wants  of  our  people.  It  is,  on  the 
whole,  likely  to  be  attended  with  less  difficulty  in  its  details, 
and  more  efficiency  when  applied  to  all  sorts  of  houses  and 
all  classes  of  population,  than  any  other  system  of  removal 
yet  devised.*     At  any  rate,  this  system  has  had  a  very 

•  ifcnzies,  in  his  "Treati8e  on  the  Sanitary  Management  and  Utilization 
of  Sewage,"  page  8,  says :  "  Looking  at  the  question  in  all  its  bearings,  1 
am  forced  to  the  conclnsion  that  the  water-closet  system  will  supersede  all 
others,  while  I  believe  that  I  shall  be  able  to  show  that,  agriculturally 
"ilxuking,  it  is  the  best  and  most  profitable/' 

RnMwin  Latham,  in  his  "Sanitary  Engineering,''  page  328,  says:  "A  good 
^ater-cloMt  is  the  only  appliance  fit  to  be  used  within  a  house,  for  by  it  all 
nutters  are  at  once  conveyed  away,  and  cease  to  have  the  power  of  produc- 
11:;;  vvil,  so  far  as  our  houses  are  concerned.  It  is  not  so,  however,  with 
t!lM^♦»  BTBtemji  which  conserve  fecal  deposits  within,  or  in  close  proximity 
to.  imr  dwellings,  as  there  is  always  danger  in  storing  a  dangerous  article, 
lio.v»-v#T  carefully  we  may  tend  and  guard  against  its  evil  effects." 

Mr.  Simon,  in  his  report  as  medical  officer  of  the  Privy  Council  and  Local 
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extensive  application,  and  is  widely  popular.  Until  some- 
thing better  is  devised,  and  has  had  the  test  of  time  to  prove 
its  worth,  this  will  continue  to  be  used.  It  has  its  weak 
points,  however,  and  much  remains  to  be  done  towards  avoid- 
ing the  dangers  incident  to  its  mismanagement,  and  towards 
SfJSStod  perfecting  its  details.  It  behooves  us,  also,  to  seek  to  adapt 
^^^  it  to  the  conditions  existing  in  our  community  in  the  simplest 

and  most  efficient  manner,  so  that  they  can  be  understood  by 
any  one  who  owns  a  house,  or  hires  one. 

Drains   betwbbn    the    House    and    Skweb   ob   other 

Bbgeftaclb. 

Sd?Se**'*^      The  prime  object  of  house-drainage  is  the  removal  of  the 

house.        refuse  with  all  possible  speed.     Every  device  by  which  any 

part  of  it  is  hoarded  or  retarded  in  or  about  the  premises  is 

dSSS^n-    ^  ^  carefully  avoided.    Hence,  cesspools  are  an  abomina- 

*"*•  tion.*    Wherever  sewers  exist,  they  are  worse  than  needless. 

The  only  excuse  for  any  sort  of  cesspool  near  a  house  is  the 

need  of  separating  grease  from  kitchen-drains.     Small,  tight, 

brick  tanks,  or  stoneware  grease-pots,  seem  to  be  a  neoeeaary 

evil  among  a  population  who  waste,  or  whose  servants  waste, 

BO  much  fatty  matter  in  their  kitchen-sinks  as  ours.     The 

best  way  to  provide  for  this  will  be  described  later. 

TOnd?t?oM        ^^  secure  a  prompt  and  continuous  flow,  drains  must  be 

-smooth  inside,  must  be  well  laid,  of  a  proper  size,  and  have 

sufficient  slope  to  render  them  self-cleansing.    Where  the  last 

is  not  practicable,  there  should  be  provision  for  frequent 

flushing.    They  should  also  be  as  nearly  impervious  as  pos- 

Govommont  Board,  Loudon,  1874,  says :  '^The  advantages  of  the  water-closet 
system,  where  it  can  be  adopted,  and  wiU  be  properly  worked,  are,  as  regards 
the  extremely  important  object  of  getting  the  refuse  continuously  and  com- 
pletely removed,  too  evident  to  require  advocacy.  Those  advantages,  how- 
ever, may  fail  to  be  realized  if  the  system  be  adopted  without  doa  circum- 
spection ;  and  the  conditions  which  ought  to  be  kept  in  view  in  order  to 
avoid  any  such  failure  are,  apparently,  these  three :  First,  that  the  closets 
will  universally  receive  an  unfailing  sufficiency  of  water  properly  supplied 
them ;  secondly,  that  the  comparatively  large  volume  of  sewage  which  the 
system  produces  can  be,  in  all  respects,  satisfactorily  disp<^sed  of;  aud 
thirdly,  that  on  all  premises  which  the  system  brings  into  connection  with 
the  common  sewers,  the  construction  and  keeping  of  the  closets  and  oilier 
drainage  relations  will  be  subject  to  skilled  direction  and  oontroL" 
*  See  Menzies'  Treatise,  page  20. 
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Inside 
Jointa. 


sible,  to  avoid  contaminating  the  surrounding  soil.  For  Best  mate, 
bouse-drains,  no  material  is  so  good  as  cast-iron,  with  calked 
lead  joints.  But  glazed  stoneware  pipes,  carefully  put  together 
with  hydraulic  cement,  will  make  very  good  drains  outside 
the  house  walls,  if  the  soil  b  firm  and  not  liable  to  settle. 
There  is  much  of  it  made  in  this  country ;  but  it  is  mostly 
inferior  in  strength  to  the  Scotch  or  English,  which  is  imported 
at  slightly  higher  rates.  Their  connections  or  branches  Connec 
should  never  be  at  right  angles,  but  oblique,  so  that  T-joints 
or  branches  should  never  be  used. 
They  always  tend  to  produce  an  aoca- 
mulation  of  solid  matter.  Y-joints  or 
branches  can  always  be  obtained  (see 
Fig.  1  and  2),  and  the  position  of  the  Fto.  L-^T-joiDt  in  Draiii. 
drain  can  generally  be  adapted  to  their 
ue  by  taking  a  little  pains*  When 
being  laid,  a  swab  should  always  be 
drawn  through  them,  to  wipe  the  sur- 
plus cement  from  the  joint  on  the  inside, ' 
every  new  piece  put  into  the  trench  Fio.  2.— Y-joint. 
being  strung  on  to  the  line  or  rattan  which  carries  the  swab, 
and  draws  it  along.  The  writer  has  seen  a  good  drain,  which 
would  otherwise  have  been  successful,  entirely  choked  by 
sewage  accumulating  against  those  burrs  of  cement  inside 
the  joints,  which  should  have  been  wiped  out  when  laid. 
Col.  Waring  recommends  a  hemp  gasket  at  the  joint,  to  pre- 
vent the  cement  from  running  through,  but  this  cannot  be 
applied  without  shortening  the  joint  to  some  extent,  and 
thereby  impairing  its  tightness.  The  lap  is  never  very  long, 
at  best,  and  cement  is  never  so  sure  of  stopping  water  as 
when  its  surface  is  wiped,  while  fresh,  on  the  side  where  the 
wat^r  seeks  to  enter  it.* 

A  frequent  mistake  is  made  in  laying  too  large-sized  pipes  Drains  eten 
for  drains,  arising  from  the  notion  that  small  pipes  are  more       *'**' 
likely  to  be  choked.     The  fact  is,  that  all  increase  of  size 
above  the  requirements  of  capacity  is  an  actual  injury,  by 
diminishing  the  scouring  power  of  the  current ;  so  that,  if  laid 

*  A  ga«ket,  carefully  applied,  would  tend  to  hold  the  ends  concentric,  and 
insure  a  continuity  of  the  interior  lines,  but  it  should  be  applied  with  skill, 
ad  in  limited  quantity. 


i 
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with  a  fall  of  two  feet  or  more  in  a  hundred  feet  of  length,  a 
four-inch  pipe  is  better  than  a  larger  one  for  a  house-drain 
used  by  some  fifty  persons,  because,  with  this  limited  flow, 
the  small  one  would  scour  better  than  the  larger  one.  If 
rain-water  is  admitted  from  the  roof-gutters,  either  for  con- 
venience or  flushing,  a  larger  size  is  perhaps  needed,  but  six 
inches  is  ample,  even  then,  for  any  ordinary  house-roof.  If 
the  fall  is  less  than  two  per  hundred,  flushing  may  be  needed. 
Latham  says  that,  in  order  to  be  self-cleansing,  the  house- 
drain  should  convey  its  contents  at  the  rate  of  three  feet  per 
draiiu!  second.  To  attain  this  velocity,  a  four-inch  drain  must  have 
a  fall  of  about  one  in  a  hundred,  and  a  six-inch  drain  must 
have  a  fall  of  about  one  in  a  hundred  and  forty,  even  when 
half-full.  As  such  drains  seldom  run  half-full,  they  cannot 
be  relied  upon  as  self-cleansing,  unless  laid  with  nearly  double 
the  above  rate  of  slope, — say  two  per  hundred  for  four-inch 
drains,  or  one  and  a  half  per  hundred  for  six-inch  drains. 
For  hotels  and  large  establishments  containing  many  recepta- 
cles for  sewage  and  many  branch  drains,  a  six-inch  pipe  would 
be  ample,  unless  rain-water  be  admitted  from  extensive  roof- 
when  nsed  surfaccs.  lu  this  case  the  size  of  the  drain  is  governed — 
water,  this    first,  by  its  rate  of  fall,  which  is  generally  limited  by  local 

ynvama  til©  ^^  "  *f 

«i«e.  topography ;  and  second,  by  the  size  of  the  roof  to  be  drained. 

In  our  climate,  a  rainfall  of  at  least  one  and  a  half  inches  per 
hour  from  the  roof-surface  should  be  provided  for,  adjusting 
the  size  of  the  drain  to  carry  this  rainfall.  In  such  cases,  the 
sewage  can  be  practically  ignored,  for  its  volume  is  quite  in- 
significant in  comparison  with  that  of  the  rain-water.  The 
problem  then  becomes  a  question  of  hydraulics,  and  reference 
must  be  had  to  the  governing  elements  and  well-known  phys- 
ical laws,  thence  computing  the  required  size. 

Drains  are  not  intended  to  carry  broken,  crockery,  old 
clothing,  rags  or  shoes.  Such  things  are  often  found  in  them, 
it  is  true  ;  but  increasing  the  size  of  the  drain  is  no  remedy 
for  such  abuse,  which  would  choke  a  street  sewer.  On  the 
other  hand,  the  smaller  the  drain  which  will  carry  the  largest 
flow  with  which  it  is  likely  to  be  taxed,  the  better  is  the 
scour,  and  the  more  likely  it  is  to  keep  clean.  Any  accumu- 
lation of  sewage  in  the  pipes  is  sure  to  decompose  and  give 
rise  to  abundance  of  poisonous  gas,  which  it  is  next  to  impos- 
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Bible  to  keep  out  of  our  houses.     It  cannot  be  expected  that  ^^J^^^g^^^" 
the  interior  of  sewers  and  drains  should  always  be  free  from  ^,*„J^^ed*in 
such  gases,  but  it  is  by  all  means  desirable  to  reduce  their  vol-  ^o*«°»«- 
ume  to  a  minimum,  and  then  to  apply  all  possible  precautions 
to  prevent  their  mixing  with  the  air  we  breathe.     To  prevent  Traps, 
their  access  to  our  houses,  traps  are  used.     To  a  certain  ex- 
teut,  and  in  certain  places,  they  are  essential,  but  there  may  be 
too  many  traps.     Every  trap  in  the  line  of  a  waste  or  soil 
pipe  is  necessarily  a  place  for  sewage  to  be  arrested  tempo- 
rarily, and,  if  the  use  of  the  pipe  be  not  very  frequent,  de- 
composition occurs,  evolving  gases. 

In  all  houses  draining  into  sewers,  the  place  where  a  trap 
is  most  essential  is  outside  of  the  house  walls,  on  the  main 
house-drain,  after  it  has  collected  all  the  branches  which  are 
tributary  to  it,  and  between  this  point  and  the  sewer.  Prof. 
Edmund  Parkes,  in  his  treatise  on  practical  hygiene,  says, 
page  343 :  **It  is  hardly  possible  to  insist  too  much  on  the 
importance  of  this  rule  of  disconnection  between  the  house- 
pipes  and  outside  drains.  Late  events  [supposed  to  be  the 
illness  of  the  Prince  of  Wales]  have  shown  what  a  risk  the 
richer  classes  of  this  country  now  run,  who  not  only  bring  the 
sewers  into  their  houses,  but  multiply  water-closets,  and  even 
put  them  close  to  bedrooms.  The  simple  plan  of  disconuec- 
tion,  if  properly  done,  would  insure  them  against  the  other- 
wise certain  danger  of  sewer  air  entering  the  house.  Houses 
which  have  for  years  been  a  nuisance  from  persistent  smells, 
hare  been  purified  and  become  healthy  by  this  means."  The 
medical  officer  of  the  Privy  Council,  London,  says :  **This 
condition  ought  to  be  insisted  on :  that  every  private  drain  be 
properly  trapped  and  ventilated  in  relation  to  the  common 
sewers,"  etc.     (Report  of  1874,  p.  32.) 

In  England  and  other  places  having  a  mild  climate,  it  is  Traps  be. 
usual  to  disconnect  the  house-drains  from  the  street  sewers  by  aud  sewent. 
providing  that  the  former  should  discharge  their  contents  into 
a  chamber  or  tank,  open  at  the  top,  just  outside  the  house 
vails,  into  which  the  rain-water  spouts  are  oftien  turned.  The 
rigor  of  our  New  England  winter  prevents  our  people  from 
following  many  of  the  devices  which  in  Old  England  are  quite 
efficient,  and  this  one  among  others.  All  out-of-door  drains 
are  here  of  necessity  kept  deep  in  the  ground,  with  as  little 
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exposure  as  possible  to  a  temperature  of  40°  Fahrenheit  Iieljw 

freeziug,   which    sometimes    prevails    for   several  suct'essiTe 

mr~M^  daj's.*      The   best  sort   of   discooDec- 

^*V.A"M^^^o    *'"''  "^  '^^^  "PP'y>   is   ***   iutrodiic*  a 

I^^^V  J^^H    pipe-trap   between  the   house   aud  tb 

^^^        j^         sewer.       This   should    not   be   a  liiiui 

^^^r  chamber   with    square    corners,   nhii 

Pio.  3.— Trap  tor  Vraitu     might  coUect  Solid  matter,  Hut  a  mere 

depression  iu  the  pipe  itself,  having  the  same  sectional  am 

as  the  pipe,  and  therefore  containing  the  minimum  of  matin 

for  decomposition.     (See  fig.  3.) 

Such  traps  may  sometimes  be  forced  by  the  compretjien 
of  air  iu  the  street  sewers,  especially  if  these  are  tide-locked 


Fio. «. 
vmtator     at  high  Water,  like  maoy  of  those  in  Boston.     To  proridt 
4np^  against  this,  a  vent-pipe,  of  four  inches  diameter  at  \t*il- 

should  in  cities  be  led  from  the  hole  in  the  trap  directly  up 
the  side  of  the  house,  like  a  water  conductor,  and  above  ali 
dormer  windows.  The  water  conductor  itself  will  not  aa*» 
for  this  purpose,  for  the  compression  of  air  in  the  sever  ^ 
most  likely  to  occur  during  a  heavy  rain,  when  the  wsW- 
spouts  are  fully  occupied  as  such,  and  are,  therefore,  incap- 
able of  giving  vent  to  the  gas,  for  which  special  outlet  w.>^ 

*  At  the  momeDt  of  writing  this,  TfoTembei  30. 1S75,  the  thernMNDMrr  la 
averaged  only  two  degrees  above  zero,  Fahrenheit,  for  the  p*M  iweni;:-'"" 
houta,  with  a  gate  of  wind  from  the  nortb-weBt,  forcing  the  kii  inM  f"! 
oraok  and  cranuy  of  our  houses. 
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he  given.  In  suburban  districts,  a  vent  into  a  pile  of  loose 
stones,  or  a  man-hole  chamber  under  ground  will  answer. 
(See  fig.  4.)  During  the  winter  this  chamber  may  be  filled 
with  dry  leaves,  etc.,  and  the  vent  covered  with  wire  netting, 
io  order  to  prevent  freezing. 
A  perfectly  ventilated  system  of  sewers  would  doubtless  sewer.ven- 

^  *f  ^  tilatloD  g«»- 

render  this  vent-pipe  needless ;  but  few  of  our  towns,  if  any,  er^iy  im. 
have  attained  this  stage  of  perfection  in  this  respect.  The 
method  of  sewer- ventilation  advocated  by  Baldwin  Latham, 
and  krgely  practised  in  England,  and  by  J.  H.  Shedd  in  this 
country,  consists  of  small  holes  in  the  man-hole  covers  in  the 
streets.  In  our  climate,  such  vents  are  completely  sealed  by 
ice  or  frozen  mud  for  six  months,  and  perhaps  by  liquid  mud 
and  dust  for  a  large  part  of  the  other  six,  unless  cared  for  by 
men  kept  for  the  purpose. 

The  subject  of  cesspools  has  been  alluded  to  above.  Even 
where  no  street  sewers  exist,  the  cesspool  may  sometimes  ba 
dispensed  with.  Col.  George  E.  Waring,  Jr.,  in  a  series  of 
excellent  articles  lately  published  in  the  "Atlantic  Monthly ,'' 
tells  of  his  own  experience  in  distributing  his  sewage  through 
the  soil  of  his  lawn  by  porous  pipes,  serving  to  utilize  the 
material  in  the  simplest  and  cheapest  manner.  The  writer 
has  pursued  a  similar  plan  for  over  twenty  years  successfully. 
But  many  people  have  too  little  land  about  their  houses  to 
provide  even  this  small  **  sewage  &rm''  within  their  own 
limits. 

The  cesspool,  then,  in  the  absence  of  sewers,  becomes  a 
necessity,  and  large  numbers  of  our  people  are  thus  driven, 
by  the  increase  of  poulation,  to  live  on  quarter-acre  lots,  and 
even  smaller  ones,  with  their  old  privy-vaults,  cesspools  and 
wells  for  drinking-water  within  one  or  two  rods  of  one 
another  1  The  habits  of  our  people  demand  all  "  modem  con- 
veniences "  inside  their  houses.  They  ask  for  water-supply 
and  waate-pipee  in  all  directions,  and  upon  every  floor ;  but 
if  dependent  upon  wells  for  their  drinking-water,  these  Poisoning 
sources  are  sure  to  beoome  sinks  in  the  course  of  time. 
Neither  can  they  expect  any  warning,  appreciable  by  the 
senses*  The  change  is  insensible  and  invisible.  The  well- 
water  may  look  as  pure  as  ever,  and  taste  as  cool  and  re- 
freshing, and  yet  contain  the  seeds  of  disease.     Some  argue 
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that  because  their  cesspool  is  on  lower  ground  than  the  well, 
the  latter  cannot  be  affected,  for,  say  they,  "  the  dirty  water 
can't  run  up  hill."  They  forget  that  the  contents  of  the  cess- 
pool may  be  twenty  or  thirty  feet  higher  than  the  bottom  of 
their  well,  from  which  they  generally  get  their  supply,  and 
that  although  underground  drainage,  which  supplies  the  well, 
generally  runs  in  a  direction  indicated  by  the  slope  of  the 
surface,  there  is  no  certainty  about  its  always  being  so. 
There  are  times  when  the  well-springs  are  low,  and  but  little 
water  is  found  in  them.  How  do  they  know,  then,  that  the 
cesspool,  though  in  ground  lower  than  the  top  of  the  well, 
may  not  soak  in  the  direction  of  the  well,  whose  bottom, 
nearly  empty,  is  many  feet  below  it?  If  the  soil  be  once 
polluted  about  the  house  below  the  absorbing  powers  of  sur- 
face vegetation,  whose  roots  seldom  go  deeper  than  one  or 
two  feet,  it  never  can  be  relied  upon  again  with  safety  for 
the  filtration  of  water  for  drinking. 

The  accumulation  of  filth  in  the  soil  around  these  porous 
cesspools  is  just  as  certain  as  the  annual  rise  of  the  streams 
after  the  winter  rains,  and  such  accumulation  is  as  certain  to 
be  followed  by  injurious  effects  upon  the  health  of  people 
whose  houses  are  near  such  influences,  as  is  any  other  y\oh- 
tion  of  sanitary  laws.  It  is  said  to  be  the  invention  of  the 
shirt  that  brought  us  immunity  from  the  plague,  through  the 
improved  cleanliness  of  the  skin.  But  if  our  people  go  on  a? 
they  have  done  to  pollute  the  soil  about  their  houses  by  using 
water,  as  they  now  do,  to  dissolve  their  filth,  rinse  it  out  of 
their  houses,  and  soak  it  down  into  their  soil,  the  moA 
frequent  changes  of  linen  will  not  save  them.  They  must 
invent  some  other  source  for  their  drinking-water,  than  io 
pump  it  up  again  from  the  same  soil,  or  the  plagues  of  the 
East  will  visit  us  again  in  some  form  or  other, 
Bewera«e         Sewerage    should    follow   immediately,    or  be  prorided 

imperative  ,  , 

with  an  simultaneously  with  water-supply.  For,  if  wells  are  abau- 
Mppiy  doned,  and  aqueduct  water  is  to  be  substituted,  the  consump- 
tion of  water  is  multiplied  at  once,  and  cesspools  become 
quite  inadequate  to  dispose  of  the  house-washings.  If  sew- 
erage is  not  provided  simultaneously  with  a  water-supply^  the 
surroundings  of  our  houses  soon  become  saturated  with  water 
as  well  as  filth,  and  steam  up,  under  our  July  suns,  to  infect 


1876.]  PUBLIC  DOCUMENT— No.  30.  433 

oar  systems,  through  the  lungs  instead  of  the  stomach,  with 
consequences  quite  as  fatal,  and  probably  more  speedy. 

The  details  of  the  construction  of  sewers,  and  the  ultimate 
disposition  of  the  sewage,  are  subjects  demanding  a  separate 
study  for  each  new  locality,  and  their  investigation  would  be 
beyond  the  limits  of  this  paper.  *  No  branch  of  civil  engineer- 
ing is  more  important,  or  more  fraught  with  difficulties  de- 
manding skill  and  a  careful  study  of  the  experience  of  others. 
It  is,  in  fact,  one  of  the  most  important  questions  connected 
with  the  growth  of  our  modern  civilization.  No  community 
can  afford  to  ignore  it. 

Trouble  often  arises  from  the  settling  and  breaking  of  DraiD«iaid 
house-drains,  when  laid  upon  filled  land.  The  books  say  that  land. 
they  must  be  laid  in  **  virgin  soil."  It  might  puzzle  the 
wisest  to  find  any  soil  to  answer  that  description  among  the 
many  thousand  houses  built  upon  pile  foundations  in  Boston 
and  its  suburbs.  The  occupants  of  such  houses  at  the  South 
End  of  the  city,  and  in  the  fine  mansions  on  the  **Back  Bay" 
have  had  a  good  deal  of  trouble  from  this  source.  In  fact,  it 
mast  exist,  in  some  degree,  over  the  greater  part  of  wards 
7,  8,  9,  10,  and  11  (old  divisions).  The  houses  being  built 
and  occupied  long  before  the  mud  bottom  under  the  filled 
streets  has  become  thoroughly  settled,  this  process  of  settling 
continues  in  some  places  for  years,  carrying  down  with  it  the 
house-drains,  which  are  inevitably  sheared  off  near  the  outside 
of  the  house  walls,  for  these  are  built  on  rigid  foundations. 
The  immediate  consequence  is  a  leak  in  the  drain  close  to  the 
outside  of  the  cellar  wall,  and  in  some  cases,  entire  breach  of 
continuity. 

If  leaking  alone,  the  only  warning  received  by  the  occu-  Broken 
pant  of  the  house  is  in  the  percolation  of  the  sewage  through  ^"^^ 
the  wall  or  up  through  the  cellar  floor,  for  there  is  not  one 
wall  in  five  hundred  that  will  stop  it.  Neither  will  con- 
creting cellar  bottoms  stop  it.  The  more  resistance  there  is 
offered  to  the  influx  by  such  walls  and  floors,  the  more  the 
filth  is  accumulated  in  the  surrounding  soil  by  lapse  of  time 
and  constant  leakage  from  the  cracked  drain,  till  the  clean, 
porous  gravel  with  which  the  street  was  once  filled  becomes 
saturated  with  the  sewage,  a  sponge  of  an  uncertain  extent, 
filled  with  the  foulest  of  matter,  which  it  is  next  to  impossible 
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Remedies. 


to  shut  out  of  the  cellars,  for  it  is  both  fluid  and  gaseous,  and 
penetrates  the  minutest  pores. 

The  remedy  for  this  nuisance  is  by  no  means  simple. 
Wooden  boxes  are  slightly  pliable,  and,  if  made  with  care, 
and  well  clamped,  may  answer  sometimes  for  temporanr 
house-drains,  till  the  mateiial  under  the  street  has  ceased 
settling ;  but  even  wooden  boxes  cannot  be  bent  far  without 
opening  joints  and  becoming  leaky.  If  houses  must  be  built 
and  occupied  in  such  places,  the  only  sure  way  of  construct- 
ing a  permanently  tight  house-drain  would  be  to  drive  a  row 
of  piles  for  its  foundation,  between  the  house  and  the  sewer. 
Even  then,  if  the  sewer  is  not  built  upon  piles, — and  they 
rarely  are, — the  break  would  occur  where  the  piles  cease»  for 
nothing  else  is  rigid  over  the  compressible  mud  of  the?e 
regions.  This  evil  is  so  widely  prevalent,  that  great  com- 
plaint has  arisen  about  the  drainage  of  those  districts,  the 
source  of  which  is  more  likely  to  bo  traceable  to  cracked 
house-drains,  than  to  any  defects  in  the  sewers  themseWes. 
It  is  certainly  a  serious  matter  for  any  one  who  contemplates 
living  upon  newly-filled  lauds.  The  use  of  cast-iron  drain- 
pipe all  the  way  to  the  sewer,  with  calked  lead  joints,  is 
recommended  by  some  authorities,  in  soils  subject  to  settling. 
But  even  iron  pipes  will  break,  if  rigidly  connected,  about 
as  soon  as  stoneware,  though,  having  fewer  joints,  they  mar 
break  in  fewer  places.  They  are  certainly  no  sure  remedy 
for  this  evil.  If  a  tight,  flexible  pipe  could  be  made,  it  might 
answer  the  purpose  for  awhile,  but  such  a  thing  is  yet  to  be 
invented  in  a  permanent  form.* 

A  commission  recently  appointed  by  the  city  government  of 
recommend-  Bostou  to  cousidcr  the  drainage  of  that  city,  recomoiend 
making  a  man-hole  for  access  to  the  house-drain  close  to  the 
outside  of  the  house  wall,  so  as  to  allow  of  ready  iuspection 
for  detection  and  mending  of  leaks,  caused  by  settlement  of 
newly-filled  lands.  This  is  an  excellent  suggestion,  and  if 
the  leaks  were  confined  to  this  point,  would  help  the  case 
materially.  This  point  is  the  one  where  settlement  is  most 
likely  to  occur,  and  it  may  cover  the  whole  trouble  in  a 

*  A  flexible  draiu-pipe,  made  by  coupling  short  joints  of  iron  with  tu'*W: 
gaskets,  if  carefully  put  together,  might  answer  for  a  number  of  yetrs  'i.^ 
any  packing  of  such  organic  matter  is  subject  to  decay,  and  then  leak.u'' 
occurs. 


Man-bolee 
for  access 
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majority  of  cases,  if  wjell  watched.  Of  course,  it  would  need 
protection  from  frost  in  exposed  situations.  This  could 
readily  be  given  by  filling  the  man-hole  chamber  with  straw 
or  litter. 

Where  a  ''virgin  soil"  exists,  there  is,  of  course,  no  excuse 
for  the  breaking  of  drains.  Yet  they  sometimes  do  break, 
from  the  want  of  care  in  the  laying  or  in  packing  the  earth 
around  or  under  them,  especially  where  passing  across  the 
earth  newly  filled  around  the  outside  of  a  cellar  wall.  Such 
places  should  always  be  puddled  with  water  when  filling,  both 
under  and  over  the  drains.  Of  course,  every  leak  is  a  source 
of  great  risk,  contaminating  the  soil  in  its  vicinity  to  an  ex- 
tent dependent  on  its  permeability.  In  short,  no  workman-  Good  work. 
ship  can  be  too  good  to  be  employed  in  laying  house-drains.  eM«ntiai, 
They  are  out  of  sight,  and,  therefore,  out  of  mind.  More- 
over, a  defect  can  only  be  detected  after  months,  if  not  years, 
during  which  time  the  soil  may  have  become  polluted  to  an 
incurable  extent,  rendering  a  home  a  mere  pest-house  which 
might  otherwise  have  been  healthy. 

The  increased  use  of  water  in  our  houses  is  justly  res^arded  increased 

"  t       -I      /.  ^'^  **'  water 

as  one  of  the  most  valuable  agents  in  raising  the  standard  of  brinffsgreat. 
cleanliness  among  the  poor,  and  in  contributing  to  the  com- 
fort and  luxury  of  the  more  wealthy.  But  it  must  not  be 
forgotten  that  it  brings  with  it  these  increased  risks,  and 
demands  the  most  careful  attention ;  for  the  more  water  we 
dilute  our  sewage  with,  the  further  will  it  penetrate  through 
pores  and  diflfuse  itself  through  the  soil,  unless  securely  led 
oflT  in  proper  channels  to  proper  places. 

Drains  Within  the  House  Walls. 

The  above  remarks  apply  chiefly  to  the  drains  outside  of  Drains 
houses.  But  that  portion  of  the  drain  which  is  within  the  i^oum. 
walls  deserves  still  more  rigid  scrutiny.  The  soil  outside  has 
certain  absorbent  powers,  combining  chemically  with  the  poi- 
sonous gases,  or  holding  air  in  its  pores  for  their  partial  oxi- 
dation. Moreover,  the  poidonous  influences  within  the  walls, 
are  much  more  likely  to  be  absorbed  by  and  act  upon  our 
systems  through  the  lungs,  than  those  which  are  partially  shut 
out  by  the  walls,  or  partially  diluted  by  the  open  air.  A 
New  England  olimate  does  not  admit  of  muoh  Afresh  air** 
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The  poor     inside  the  homes  of  those  who  cannot  afford  to  heat  it  during 

cannot  af>  ^ 

SJln^^.    six  months  of  the  year.     The  suffering  from  frost  is  immedi- 
^''  ate  9  leading  the  poor  man  to  calk  eveiy  crack,  while  bad  air 

is  a  slow  poison,  warning  us  perhaps  by  the  sense  of  smell, 
in  some  degree,  yet  not  in  the  urgent  manner  which  would 
lead  to  an  appreciation  of  its  importance.  If  not  immediately 
attended  to  and  changed,  the  bad  air  soon  ceases  to  attract 
our  attention  through  the  sense  of  smell,  and  is  never  thought 
of  as  a  serious  matter  by  a  large  part  of  our  population.  In 
fact,  they  might  perish  with  the  frost  if  they  failed  to  shut 
out  the  pure  air,  and  so  choose  the  chance  of  living  by  shut- 
ting out  both  frost  and  air  together.  We  must  therefore 
expect  to  find  poorly  ventilated  houses  among  the  poor  iu 
winter.  The  exhalations  from  the  skin  and  lungs  are,  unfor- 
tunately, not  so  easily  collected  and  got  rid  of  as  the  fluid  and 
solid  excretions  of  the  body.  But  in  getting  rid  of  the  lat- 
ter, if  we  do  not  take  great  care,  they,  too,  become  gaaeous, 
and  return  to  plague  us  in  the  air,  already  heavy  with  the 
vapors  from  the  lungs  and  skin  in  badly  ventilated  houses. 
The  introduction  of  water-closets  and  slop-sinks  into  tene- 
ment houses  should  therefore  be  guarded  with  peculiar  atten- 
tion, or  the  benefits  to  be  derived  from  their  use  will  be  more 
than  cancelled  by  the  eyils  which  may  arise  from  their  defect- 
ive construction. 
"Modern         A  ^cat  number  of  houses  have  been  built  within  a  few 

improve- 

mento^in  years  upon  speculation  in  the  vicinity  of  Boston  and  other 
bouses.  large  towns  by  a  class  of  professional  builders  who  erect  long 
blocks  with  borrowed  money,  reducing  the  cost  to  a  minimum 
by  doing  the  work  in  a  wholesale  way,  building  by  the  dozen 
as  it  were.  Every  part  of  the  work  is  subjected  to  competi- 
tion and  the  lowest  bids  taken,  regardless  of  the  reputation 
of  the  builder.  The  drainage  and  plumbing  of  such  houses 
is  generally  calculated  to  please  the  eye  by  a  display  of  marble 
slabs  and  plated  mountings  in  convenient  places ;  but  there 
being  no  reward  offered  for  good  workmanship  or  good  plan- 
nii]^,  neither  is  to  be  expected.  It  is  here  we  find  a  combina- 
tion of  bad  designs,  defective  work,  and  poor  materials,  with 
a  display  to  catch  the  eye,  making  a  sort  of  man-trap  or 
whited  sepulchre ;  for  no  jsooner  does  a  family  attempt  to  use 
such  a  house  as  a  home,  and  to  turn  its  dr^qiage  into  the 
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receptacles  conveniently  provided  for  the  purpose^  than  we 
find  sewer-gas  diffused  everywhere.  The  occupants  of  such 
a  house  ironld  be  safer,  in  many  cases,  if  all  their  sewage  were 
thrown  into  the  middle  of  the  street,  or  even  on  the  side- 
walks, to  decompose  in  the  sunshine,  or  to  be  eaten  by  the 
dogs  and  rats  in  true  Orientar style;  for  the  products  of  its 
decomposition  would  then  at  least  be  diluted  and  scattered  by 
the  winds,  and  would  not  be  carried  about  their  houses  in 
concentrated  form  by  pipes  and  passages,  to  poison  the  air  of 
the  bed-chamber  and  nursery. 

Menzies  says  (page  13):  **The  gas  which  arises  in  foul 
drains  is  of  a  singularly  light  character,  and  has  a  tendency 
to  ascend  or  draw  towards  any  heated  part  of  a  house. 
Hence  it  often  arises  that  houses  in  towns  situated  on  the  Lightne 
highest  ground  are  more  unhealthy  than  those  in  the  valleys, — 
the  foul  air  rises  to  them  through  the  drains  I  As  during  the 
greater  part  of  the  year  the  internal  temperature  of  an  inhab- 
ited  dwelling,  and  especially  of  some  parts  of  it,  is  much 
higher  than  the  surrounding  atmosphere,  it  is  obvious  that 
the  gas  naturally  ascends  to  the  living-rooms,  especially  if 
during  the  winter  and  autumn  they  are  warm  and  comfort- 
able. These  water-closets  are  also  generally  on  the  bedroom 
floor,  and  it  is  more  injurious  to  health  to  sleep  in  foul  air 
than  to  be  in  it  during  the  day-time.** 

In  planning  house-drains,  they  should  be  got  outside  the  Dndm 
walls  of  the  house  as  directly  as  possible.  In  public  institu-  thewai 
tions,  or  other  large  buildings,  where  a  large  number  of  recep- 
tacles of  sewage  is  provided,  the  main  drain  for  the  collection 
of  the  whole  should  be  outside  the  walls,  wherever  practica- 
ble, for  the  reason  that  fewer  joints  of  pipe,  and  fewer  chances 
of  leakage  from  imperfect  work,  would  thus  occur  within  the 
walls. 

The  material  for  drains  within  the  walls  should  be  metal  in  icsteHt 
all  cases.     It  is  often  customary  to  lead  a  drain  across  under  inside  < 
a  basement  floor  by  stoneware  pipes,  which,  though  much 
better  than  the  old-fashioned  brick  drain,  is  far  inferior  to 
iron.     The  writer  has  seen  such  a  drain,  well  laid  with  Scotch  cemen 
pipe  and  full  cement  joints,  and  covered  with  concrete  otgL. 
hydraulic  cement  on  the  cellar  floor,  giving  off  through  this 
cement  an  amount  of  stench  that  made  the  cellar  nauseous, 
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even  though  the  soil-pipe  above  was  ventilated.  The  sewer 
in  the  street  may  have  been  in  fault,  but  this  case  serves  to 
show  how  penetrating  are  these  gases,  and  that  good  hydraulic 
cement  mortar,  though  impervious  to  water,  is  not  impervious 
to  them.  A  ventilated  trap  outside  the  house  afterwards 
stopped  this  nuisance  in  the  case  referred  to,  but  even  this 
may  not  be  enough  in  all  cases,  for  a  certain  amount  of  slime 
inevitably  collects  upon  the  insides  of  house-drains  themselves, 
which,  by  its  decomposition,  evolves  gases  requiring  metal 
sewer.g«8    joints  to  hold  them.     Menzies  says  (p.  14),  "I  have  known 

very  pene-     •'  •/       \  c^  / ' 

trftting.  ^ij}g  gag  pi^g  through  floors  and  through  chinks  in  two-feet 
walls.  It  will  find  out  the  smallest  opening  in  any  pipe 
that  will  give  it  a  chance  of  getting  to  the  heat  or  the  open 
air."  This  same  gas,  if  escaping  from  a  slight  leak  in  a  drain 
buried  in  the  soil  outside  the  house,  would  doubtless  be 
absorbed  and  rendered  innocuous  by  the  soil  and  by  the  air 
within  its  pores,  but  under  a  house  the  case  is  widely  difier- 

ironpipei.  cut.  Cast-irou  pipes,  with  leaded  joints,  well  calked,  and 
painted,  are  safe ;  and  unless  subjected  to  such  great  changes 
of  temperature  as  might  loosen  the  joints  by  expansion  and 
contraction  of  length,  will  prove  satisfactory  for  a  long  term 

Should  be    of  years.*     If  iron  is  used  inside  the  walls,  there  is  seldom 

above  floors  "^ 

menuT'  anything  to  be  gained  by  burying  it  under  the  cellar  or  base- 
ment floor.  Such  pipes  should  be  readily  accessible  for  in- 
spection. If  a  little  attention  be  devoted  to  the  subject,  they 
can  generally  be  placed  along  some  wall  or  partition,  or  hung 
from  the  ceiling,  where  their  joints  can  all  be  readily  seen  to 
be  recalked  and  painted  whenever  necessary.  If  a  water- 
closet  be  placed  in  the  basement,  it  should  be  near  the  wuU, 
where  the  soil-pipe  leaves  the  house,  so  that  this  pipe,  pass- 
ing just  above  the  floor,  can  serve  for  its  drainage.  If  neces- 
sary to  this  end,  the  floor  of  the  closet  can  be  raised  one 
or  two  steps  above  the  rest  of  the  basement  floor.     Prof. 

*  Latham,  in  his  Sanitary  Engineering  (p.  319),  gives  preference  to  lead 
over  iron  for  soil-pipes.  But  the  superiority  of  cast-iron  over  Iea<l  has  be«^n 
amply  proven  in  this  country  for  over  ten  years.  Latham^s  objection  to  the 
rusting  of  iron  pipes  may  be  applicable  to  wrought-iron,  but  docA  not  set^m 
valid  as  to  oast  pipes,  the  insides  of  which  soon  become  coated  with  a  film, 
beyond  which  the  rust  does  not  penetrate  far.  Load  soil-pi]>es,  on  the  oth«*r 
hand,  are  very  difficult  to  secure  against  sagging  out  of  place,  against  rats, 
and  against  corrosion,  or  nails  carelessly  driven. 
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Parkes  says  (Practical  Hygiene,  p.  343)  :  ^  It  should  be  a 
strict  rule,  that  no  drain-pipe  of  any  kind  should  pass  under  a 
house.  If  there  must  be  a  pipe  passing  from  front  to  back, 
or  the  reverse,  it  is  much  better  to  take  it  above  the  base- 
ment floor  than  underneath,  and  to  have  it  exposed  through- 
out its  course.*' 

It  has   been  a  common  practice  in  En£:1and  to  provide  a  ceiur  and 

•         baaement 

drain  from  the  cellar  or  basement  into  which  the  scouring  drains. 
water  can  be.  emptied  which  is  used  in  the  washing  of  floors, 
etc.  This  drain  is  generally  discharged  into  the  main  drain 
outside  of  the  house.  A  trap  is  generally  provided  under 
the  gulley  or  sink  where  the  water  is  poured,  but,  as  the 
place  is  not  in  daily  use,  this  trap  is  likely  to  become  dry  or 
filled  with  3and  from  the  scouring  water,  and  in  either  case 
useless.  It  is  better  to  dispense  with  the  trap  in  such  places, 
and  depend  upon  the  trap  which  should  always  exist  outside  the 
house.  The  only  risk  of  bad  gas  from  such  a  sink,  would  bo 
from  the  other  house-drains  themselves.  This  risk  is  not  to 
be  ignored,  and  in  order  to  escape  it,  such  a  sink  should  be 
placed,  not  under  the  house,  but  in  an  outer  shed,  or,  better 
yet,  in  the  yard,  outside  the  house,  where  a  grating  can  cover 
it.  A  pocket  or  catch-basin  for  sand  should  always  be  pro- 
vided under  the  grating. 

The  drainage  of  the  soil  on  which  a  house  is  built,  if  it  Foandation 
consist  of  porous  sand  or  gravel,  will  not  require  much  atten-  draiiu. 
tion,  unless  the  level  of  the  cellar  be  decidedly  below  that  of 
most  of  the  surrounding  land,  as  in  broad  plains  or  valley- 
bottoms.  When  such  cases  occur,  or  when  the  soil  is  imper- 
vious, a  porous  tile-drain  should  be  laid,  three  or  four  feet 
deep  if  practicable,  with  porous  material  over  it  around  the 
bottom  of  the  foundation-wall,  with  a  delivery  to  the  house- 
drain  above  its  outside  trap  which  disconnects  it  from  the 
sewer.  In  case  no  sewers  are  provided,  among  a  scattered 
population,  such  a  drain  can  generally  be  led  to  some  point 
low  enough  to  discharge  it  on  the  surface  of  the  same  lot ;  if 
not,  the  lot  is  very  ineligible  for  building  purposes. 

Branch  drains  from  sinks,  wash-trays  and  wash-bowls  are  Branch 
generally  made  of  lead,  which  seems  to  be  the  most  suitable  ^*'     ^^'* 
material.     Its  pliability  and  durability  are  valuable  qualities. 
The  first  may  lead  to  its  distortion  of  form,  by  sagging,  if  not 


440  STATE  BOARD  OF  HEALTH.  [Jan, 

well  supported.     Where  these  lead  waste-pipes  enter  the  iron 
ones,  a  common  practice  among  plumbers  is  to  secure  the 
puttyjointa.  jolut  by  glazlcr's  putty.     This  is  but  little  better  than  a  rag 
packing  for  such  a  place,  for  the  slightest  expansion  and  con- 
traction of  the  pipes,  endwise,  by  changes  of  temperature,  will 
crack  the  putty  and  lead  to  its  crumbling  away  in  one  year. 
The  only  proper  way  to  make  such  a  joint,  is  to  solder  a  tinned 
iron  or  brass  ferule  to  the  outside  of  the  lead  pipe,  which  is 
to  enter  the  bell  of  the  iron  pipe.     This  ferule  gives  a  stiff 
material  against  which  a  lead  joint  can  be  calked  in  the  same 
way  as  between  two  pieces  of  iron  pipe.     This  lead  packing 
will  yield  to  the  expansion,  without  breaking  or  crumbling. 
When   lead  traps   are   used  under  water-closets,  the  joint 
between  them  and  the  iron  soil-pipe  should  be  secured  in  the 
same  way. 
Deiiverv  of       The  coQuection  of  waste-pipes  from  wash-bowls,  bath-tubs, 
from  bowiB,  wash-trays,  and  of  tank  overflows,  with  the  soil-pipes,  has  given 
rise  to  much  trouble.    In  this  neighborhood,  it  is  customary  for 
plumbers  to  enter  them  into  the  trap  of  the  nearest  water- 
.  closet  below  the  water-line.     This  is  often  carelessly  done, 
making  the  connection  so  near  the  surface  of  the  water  in  the 
Overflows,    trap  that  the  seal  is  not  reliable.     Moreover,  the  emanations 
of  foul  gas  from  the  water  in  the  trap  would  rise  through  the 
cistern  overflows  and  render  the  water  in  such  cisterns  unsafe 
for  drinking,  for  the  rarity  of  the  use  of  such  overflows  ren- 
ders traps  in  them  liable  to  dry  up,  and  therefore  of  little 
English       value.     The  English  discharge  such  waste-pipes  over  a  grat- 
pr^icticabie   mg  lu  the  opcu  air,  which  drams  into  the  mam  dram  below, 
thus  insuring  complete  disconnection.     But  this  is  not.prac- 
ticable  in  our  climate,  and  we  must  seek  some  other  method. 
The  overflows  of  tanks  must  needs  have  open  mouths  at  their 
upper  ends,  and  should,  therefore,  not  connect  with  a  foul 
pipe  below.     The  rain-water  conductor  from  the  roof  is  a  fit 
place  to  discharge  them,  unless  itself  connected  with  the 
drains  below.     When  thus  disqualified,  the  oveiflows  can  ter- 
minate in  the  open  air  outside  the  house,  for  they  will  never 
carry  water  enough  to  cause  annoyance,  the  water  being 
always  clean.     The  wastes  can  be  safely  discharged,  as  above 
described,  into  a  water-closet  or  slop-sink  trap,  if  pains  be 
taken  to  enter  them  at  its  bottom,  as  far  as  possible  below  the 
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water-line.  If  sdch  wastes  are  of  considerable  length,  say 
ten  feet  or  more,  they  may  become  offensive,  from  the  decom- 
position of  the  slime  inside  them  in  warm  weather,  and  should 
have  S-traps  near  their  upper  ends,  with  vents  from  the  top 
of  these  traps  at  least  one  inch  in  diameter,  connecting  with 
the  main  vent  of  the  soil-pipe.  The  practice  of  drawing  Drinking. 
drinkinff-water  from  a  tank  or  cistern  must  be  condemned  Bbouidnot 

^  b«  drawn 

under  any  circumstances.     There  is  no  reason  for  it,  with  a  *<>«  tankB. 
constant  supply  in  the  mains,  such  as  is   universally  given 
in  our  country.     The  practice  originated  with  the  system  of 
intermittent  supply,  formerly  prevalent  in  England,  but  now 
going  into  disuse. 

Soil-pipes  from  water-closets  were  formerly  made  of  lead.  Material  for 
at  first  by  soldering  sheet-lead  into  cylinder  form,  and  after-  ■**  '^^^ 
wards  by  the  seamless  process.  The  first  show  more  rapid 
corrosion  at  the  solder-joint ;  both  are  subject  to  corrosion 
and  sagging,  and  to  being  gnawed  by  rats.  Iron  is  much 
safer,  and  fortunately  cheaper  also,  and  is  therefore  now  gen- 
erally used. 

Plumbers  sometimes  connect  branching  soil-pipes  by  T-  Y.joints,  ^ 
joints,  ivhen  it  serves  their  convenience.  Y-joints  should 
always  be  used,  for  the  same  reasons  as  given  above  for  con- 
necting outside  drains.  The  Y-joint  sometimes  requires  the 
introduction  of  another  small  bend  to  complete  the  necessary 
change  of  direction.  Hence  arises  the  temptation  to  use  the 
T-joints  in  contract-work,  to  save  the  cost  of  the  bend  and  its 
application. 

Rain-water  cisterns  are  sometimes  built  in  basements,  or  luin.water 

dstem  oTor- 

outside  of  houses,  underground,  having  their  overflows  in  the  flo^- 
house-drain.  Such  an  arrangement  is  never  safe.  However 
carefully  the  overflow  may  be  trapped,  the  long  drouths  of 
our  climate  may  dry  up  the  water-seal,  and  allow  the  sewer- 
gas  to  spread  over  the  water  and  be  dissolved  by  it.  More- 
over, the  drain  may  be  obstructed  below  the  junction  of  the 
overflow,  and  the  whole  house-sewage  is  then  backed  up 
through  the  overflow  into  the  cistern.  Such  an  instance  actu- 
ally occurred  within  the  knowledge  of  the  writer,  where  about 
a  barrel  of  grease  was  allowed  to  collect  in  the  drain  from  the 
kitchen-sink,  after  filling  the  cesspool  provided  for  the  pur- 
pose.    The  first  intimation  received  of  this  obstruction  by  the 

56 
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occupants  of  the  house  was  that  the  cistern-water,  which  was 
used  through  a  filtering-pump  for  drinking,  got  a  "  coppery 
taste,"  as  they  expressed  it.  On  cleaning  the  cistern,  it  was 
found  that  the  whole  drainage  of  the  house  had  been  emptying 
into  it,  apparently  for  some  weeks.  Cistern* overflows  can 
generally  be  discharged  on  to  the  surface. 
forgreaMf*  '^^^  ^^^^  ^^  pots,  tauks  or  other  receptacles  for  the  collec- 
tion of  kitchen-sink  grease,  has  been  alluded  to  above,  and 
will  be  generally  felt  in  all  houses  where*  the  inclination  of  the 
drain  is  not  very  rapid.  The  writer  has  tried  various  devices 
for  this  purpose.  The  subject  is  ever  fruitful  of  annoyance, 
especially  among  small  families  who  employ  no  man-servant, 
and  whose  members  dislike  to  meddle  with  dirty  messes. 
SujBScient  space  must  be  given  for  the  accumulation  of  grease 
during  the  intervals  between  the  times  of  cleaning.  The 
inconvenience  of  frequent  cleaning  in  our  winters,  when  the 
congelation  of  the  grease  is  most  rapid,  and  the  inconvenient 
depth  below  the  surface  required  to  escape  frost,  have  led  to 
putting  them  in  cellars,  and  even  above  the  kitchen  floor* 
under  the  sink,  in  some  cases.  The  latter  was  found  unen- 
durable, from  the  stench  arising  when  cleaned,  and  the  fre- 
quent cleaning  rendered  necessary  by  the  limited  space  fur 
storage.  Stoneware  pots  were  tried,  of  about  ten  gallons 
capacity,  both  in  kitchen  and  cellar.  When  in  the  cellar,  the 
cleaning  is  less  oflensive ;  but  in  severe  weather  it  is  diflicult 
to  so  ventilate  a  cellar  as  to  keep  out  of  the  house  all  effluvia 
so  arising,  while  their  limited  size  requires  attention  once  or 
twice  every  month  in  winter.  In  the  days  when  our  grand- 
mothers presided  over  their  houses,  there  was  more  attention 
given  to  the  small  economies  of  the  household,  either  by  those 
grandmothers  in  person,  or  by  some  servants  who  felt  more 
impressed  with  the  sin  of  wastefulness  than  do  the  denizens 
of  our  modern  kitchens.  Certainly  there  is  a  value  in  the 
grease  now  thrown  away  in  dish-water  which  ought  to  lead 
to  its  being  collected  before  going  into  the  water,  instead  of 
encumbering  our  house-drains  with  it  to  such  an  extent  as  is 
now  done.  Until  such  an  end  be  attained,  however,  some 
means  must  be  provided  for  keeping  it  out  of  the  pipes,  for 
no  matter  how  large  these  may  be,  if  as  large  as  a  flour  bar* 
i*el,  they  would  be  filled  solid  with  grease  in  one  winter  by 


1876.] 


PUBLIC  DOCUMENT— No.  \ 


some  siDka,  even  where  tfae  family  consisted  of  but  five  per- 
80D8,  all  told.    Th«  best  plan  yet  devised  for  this  purpose  is, 
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Fio.  6.— Cettpool  or  task  for  greaie. 


o  that  the  grease  shall  not  congeal 
(See  Fig.  5.)    For  small  and 


the  same  wall  on  the  inside,  i 
in  tfae  pipe  between  the  two. 
medium  houses  it  should  be 
from  one  and  a  half  to  two 
feet  square  on  the  inside, 
with  the  bottom  about  two 
feet  below  the  outlet-pipe, 
which  is  to  turn  down  about  J 
a  foot  on  the  inside,  with  a  \ 
smooth,  round  turn,  so  that 
ita  mouth  may  be  so  much  un- 
der water.  The  inlet  should 
be  about  six  inches  higher 
than  the  outlet-pipe,  to  allow  the  grease  to  collect  to  that 
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thickness  above  the  water  line,  which  is  goTemed  by  the 
level  of  the  outlet,  without  obstructing  the  mouth  of  the 
inlet.  The  grease  will  then  float  on  the  water,  and  become 
congealed  in  the  form  of  a  dirty  scum,  while  the  water  and 
other  matter  in  suspension  flow  out  by  the  mouth  of  the  out- 
let, about  a  foot  below  the  surface.  The  whole  must  be  so 
placed  as  not  to  freeze.  The  depth  needed  for  this  will  de- 
pend largely  upon  the  exposure.  The  walls  being  built  to 
the  surface  of  the  ground  can  be  covered  with  a  flag-stone, 
with  hole  and  iron  cover. 

The  soil-pipes  from  the  water-closets  should  by  no  means 
enter  this  receptacle.  It  should  be  upon  a  branch  drain, 
serving  the  kitchen  and  scullery  sinks  alone,  having  its  outlet 
into  the  principal  drain.*  If  more  than  one  sink  delivers 
into  it,  the  tank  itself  should  have  a  vent-pipe,  to  prevent  the 
air,  compressed  by  the  influx  of  water  from  one  sink,  from 
being  forced  up  through  the  trap  of  the  other  inlet-pipe  into 
the  house.  If  the  waste-pipe  becomes  choked  with  grease 
between  the  sink  and  cesspool,  as  will  often  happen  when  the 
fall  is  not  rapid,  it  may  be  sometimes  kept  clear  by  flushing 
occasionally  with  boiling  water,  provided  the  passage  be  not 
wholly  obstructed. 
Sswe  the  '^^^  demand  for  modern  conveniences  has  introduced  waste- 
honw.  pipes  all  over  our  houses.  Their  orifices  are  found  in  bed- 
San^*°*°**  rooms,  and  on  every  floor,  from  attic  to  cellar.  With  perfeo- 
piaoes.  |-Jqq  Jj2  planning,  workmanship  and  management,  such  things 
may  possibly  be  made  safe.  But  we  cannot  expect  perfection 
in  either  of  these  departments.  The  nearest  approach  to  it 
ought  to  be  looked  for  among  the  homes  of  the  wealthy, 
whose  means  can  command  the  services  of  good  architects 
and  good  workmen,  and  who  are  not  stinted  as  to  the  cost  of 

*  The  reason  for  exclndiDg  the  BoU-pipes  of  water-closets  from  the  grease- 
pot  or  tank, — though  their  introduction  is  apparently  reoommended  by  CoL 
Waring,  in  speaking  of  Field's  flushing-tank,— is  the  same  as  has  been  given 
against  the  storage  of  all  fecal  matter  near  a  house,  for  however  limited  a 
period,  in  hot  weather.  Moreover,  the  separation  of  the  grease  is  maeh  more 
difficult  if  fecal  matter  be  introduced  into  the  same  receptacle.  Field's 
flushing-tank  is  doubtless  an  exceUent  arrangement  for  mild  olimatee ;  bm 
our  winters  would  require  its  inlet  to  be  placed  so  far  below  the  sarfiaoe,  that 
the  additional  depth  required  to  work  the  siphon  would  render  it«  oatlet 
inconveniently  deep,  except  where  the  ground  slopes  rapidly,  and  thai  the 
flushing  is  of  little  importance,  comparatively. 
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such  appliances  as  conduce  to  safety  in  drainage.     But  it  is 
precisely  in  the  most  costly  houses  that  the  waste-pipes  are 
found  most  widely  scattered.     The  chances  of  imperfect  work  JJf^gJ^ 
are  too  great  to  justify  the  practice  of  putting  wash-basins  or  J^^** 
water-closets  in  sleeping-rooms  under  any  circumstances,  or 
even  in  dressing-rooms,  closets  or  passages  leadmg  directly 
from  sleeping  rooms,  unless  these  conveniences  are  supplied 
with  the  most  ample  and  thorough  ventilation,  put  together 
in  the  most  careful  manner,  and  most  scrupulously  taken  care 
of.     English  authorities  say  that  water-closets  should  be  built  Placing  of 
over  one  another  in  a  tower  projecting  from  the  house.*    The  oIomu. 
placing  of  one  over  the  other  is  a  great  advantage  in  point  of 
economy  of  construction.     But  the  placing  them  outside  of  the 
line  of  the  house-walls  is  hardly  practicable  in  our  climate. 
Our  winters  compel  their  construction,  either  on  the  south- 
erly side  of  our  houses  or  in  their  interior,  unless  special 
beating  arrangements  are  applied.     It  therefore  becomes  all 
the  more  necessary  to  provide  special  means  for  their  venti- 
lation. 

The  water-closet  is  used  by  thousands  who  know  little  or  oeneni 
nothing  of  its  mechanism,  and  who  necessarily  consider  it  as  to  their 
an  automatic  arrangement,  needing  little  or  no  attention,  and 
iprho  therefore  bestow  none  upon  it.  But,  as  it  is  no  more 
perfect  in  its  way  than  all  other  work  of  human  hands,  it  has 
many  faults  and  weak  points,  particularly  in  the  form  of  the 
pan-closet,  now  so  generally  used.  It  therefore  behooves  the 
architect  who  plans  a  house  for  the  rich  man,  the  mechanic 

*  See  E«asie'e  '^  Sanitary  ATraDgementa,"  page  62 ;  also  the  supplementary 
report  for  1874  of  the  medical  officer  of  the  Privy  Coancil  (England),  from 
^whicb  the  following  extract  ia  taken,  page  33 :—  • 

"  In  considering  the  admissibility  of  water-closets,  it  has  always  to  be 
remembered  that  the  working  of  an  ordinary  water-closet  is  easily  deranged, 
And  that  water-closets,  when  ont  of  order,  and  especially  if  in  the  interior  of 
lioases,  are  apt  to  become  very  dangerous  nuisances.  The  ordinary  water- 
elosct  is,  therefore,  a  thoroughly  ineUgible  form  of  privy  for  those  who  are 
anlikeiy  to  take  proper  care  of  it,  or  are  from  poverty  unable  to  give  it  such 
ooeaaional  repairs  as  it  may  require." 

**  Among  snoh  classes  of  population  it  is,  of  course,  unfit  that  any  form  of 
indoor  privy  should  ever  be  sanctioned ;  but  even  in  the  best-ordered  houses 
the  occasional  danger  of  indoor  water-closets  mnat  not  be  disregarded. 
Water-closets  ought  never  to  stand  where  they  cannot  have  outside  win- 
dows :  they  ought,  if  possible,  to  stand  as  projections  fit>m  the  body  of  the 
boQse^  and  with  windowed  lobbies  dividing  them  from  it.** 
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who  plans  his  own,  or  who  builds  to  sell  again,  and  lastly  the 
householder  and  head  of  family  himself,  to  know  something  of 
the  general  principles  of  its  construction,  and  to  avail  himself 
of  such  knowledge  in  planning,  building  and  taking  care  of  a 
house.  There  seems  to  be  a  deplorable  lack  in  this  respect, 
for  instead  of  closets  and  drains,  placed  so  as  to  insure  the 
getting  rid  of  the  refuse  with  safety,  we  often  find  poisonous 
gases  emitted  from  them,  and  conducted  all  over  the  house, 
by  an  ingenious  system  of  pipes,  floor-spaces  and  partition- 
spaces  in  our  plastered  buildings. 

The  use  of  water-closets  dates  from  a  very  remote  pe* 
riod.  Thomas  Ewbank,  in  his  historical  treatise,  says 
(p.  561):  ^They  are  an  ancient  and  probably  an  Asiatic 
device.  The  summer  chamber  of  Eglon,  king  of  Moab 
(Judges  iii. :  20-25),  is  supposed  to  have  been  one.  They 
were  introduced  into  Rome  during  the  Republic.  Those 
constructed  in  the  palace  of  the  Ceesars  were  adorned  with 
marbles,  arabesques  and  mosaics.  At  the  back  of  one  still 
extant,  there  is  a  cistern,  the  water  of  which  is  distrib- 
uted by  cocks  to  different  seats."  Their  general  use  in  pri- 
vate houses  dates,  however,  from  a  very  recent  period.  It 
is  to  be  regretted  that  among  the  hundreds  of  patented  inven- 
tions, recently  brought  before  the  public,  one  of  the  most 
defective  and  dangerous  of  them  all  should  have  got  into  such 
general  use  in  this  country;  viz.,  the  ordinary  ^pan-closet." 
Baldwin  Latham  speaks  of  them  in  his  ^  Sanitary  Engineer- 
ing" (page  329),  as  **  cumbrous  appliances,  which  cannot  be 
introduced  into  a  house  without  creating  a  nuisance."  The 
fact  remains,  however,  that  thousands  of  our  fellow-citizens 
have  already  fitted  their  dwellings  with  them,  at  a  considerable 
cost,  and  it  becomes  important  to  remedy  their  defects  as  fiir 
as  possible  where  already  in  use.  The  following  devices  are 
recommended  for  those  who  have  already  made  this  bad  in- 
vestment, while  advising  those  who  are  building  anew  to 
adopt  some  of  the  simpler  and  safer  inventions  which  will  be 
described  afterwards. 

The  pan-closet  is  described  in  the  annexed  cut,  figure  6, 
and  consists  of  several  parts  :  Firsts  The  bowl  of  crockery, 
directly  under  the  seat.  Second ^  The  copper  pan,  which, 
when  ready  for  use,  is  in  the  position  shown  by  the  dotted 
lines,  is   full   of  water,  and  seals  the  bottom  of  the  bowl. 
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Thirdj.  The  cast-iron  receiver,  standing  on  the  floor,  within 
which  the  pan  is  tilted  when  discharging  its  contents;  and 
Fourth  y  The  lead  trap  just  below  the  floor.  Its  defects  are 
numerous,  but  its  chief  defect  arises  from  the  reservoir  of 
foul  air  always  present  in  the  iron  receiver  below  the  crockery 
bowl.  The  inside  of  this  receiver  is  necessarily  foul.  It  is 
quickly  smeared  with  filth  when  first  put  in  use;   its  in- 


FiQ.  6.— A,  Wood  seat    B,  Annular  ventilating  tnbe.    C,  Crockery  bowl.    D,  Iron 

receiver.    £,  Floor.    F,  Lead  trap. 

♦ 

terior  is  inaccessible,  and  can  therefore  never  be  cleansed. 
Directly  below  it  is  the  large  metal  trap,  whose  contents  gen- 
erally emit  noxious  gas  from  their  decomposition,  and  this 
trap  cannot  be  safely  dispensed  with.  Whenever  the  pan  is 
tilted  and  discharged,  there  is  suddenly  dropped  into  this  re- 
ceiver several  quarts,  and  sometimes  a  pailful  of  water. 
This  must  of  course  displace  its  own  volume  of  the  foul  air 
pent  up  there,  for  which  there  is  no  escape  in  any  direction 
but  upward,  with  a  rush,  past  the  tilted  pan  into  the  bowl, 
where  it  mixes  freely  with  the  air  of  the  room.     Various 
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schemes  have  been  devised  for  getting  rid  of  this  nuisance. 
When  not  gotten  rid  of,  the  pan-closet  is  a  dangerous  neigh- 
bor.    Several  devices  are  described  by   Eassie  ("Sanitary 
Arrangements/'  p.  74)  for  injecting  a  disinfecting  fluid  by  an 
automatic  apparatus  into  the  pan  or  bowl  at  the  instant  of 
Disinfecting  opening  the  valve.     Such  contrivances  may  serve  a  good  pur- 
cioieta.       pose,  if  wcU  rcgulatcd,  but  the  adjustment  of  these  additional 
parts,  and  the  occasional  renewal  of  the  disinfecting  agent, 
complicates  matters  somewhat,  and  renders  such  a  remedy 
less  simple  and  less  adapted  to  general  use  than  it  is  desir- 
able that  it  should  be. 
vw^iating       If  the  water-closet  can  be  located  near  a  chimney,  which  is 
doMU.        sure  to  be  in  constant  use,  as  the  kitchen  chimney,  the   evil 
can  be  abated  by  building  a  zinc  tube  of  some  three  inches 
diameter  into  the  chimney-stack,  alongside  the  hot  flue,  or 
inserting  an  iron  tube  within  the  old  flue,  and  leading  its 


Fio.  7.^Annalar  Tenttlatiiig-cabe  orer  bowl. 

lower  end  into  the  space  under  the  water-closet  seat.  In 
wooden  houses  and  other  houses  also,  if  in  the  country  in 
isolated  positions,  windy  weather  often  crowds  air  up  through 
openings  in  the  floor  from  the  communicating  floor-spaces,  so 
that  in  order  to  insure  that  the  draught  of  this  tube  may  draw 
directly  from  the  bowl  of  the  water-closet  under  such  circum- 
stances, the  tube  should  end  in  an  annular  flat  tube  of  galvan- 
ized iron,  to  be  placed  directly  over  the  top  edge  of  the  bowl, 
and  under  the  seat,  with  perforations  around  the  inner  edge 
of  the  ring,  for  withdrawing  the  air  which  we  wish  to  get  rid  of. 
These  annular  tubes  are  now  made  in  Charlestown,  and  are 
sold  and  applied  by  most  plumbers.  (See  figure  7.)  The 
cover  of  the  seat  must  then  be  arranged  so  that  the  valve  can 
be  drawn  after  closing  such  cover,  and  care  should  always  be 
taken  to  so  close  the  cover  before  lifting  the  valve.  The  foul 
air  which  is  puffed  upwards  at  the  instant  of  emptying  the  pan 
is  then  sucked  up  by  the  draught  of  the  chinmey,  without 
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an  opportunity  of  mixing  with  the  air  of  the  room.  Where  no 
warm  chimney  can  be  had  near  enough  to  be  thus  used,  the 
draught-tube  can  be  run  directly  through  the  roof,  with  some 
ventilating  attachment  at  its  top  to  encourage  the  upward 
draught  of  air.  This  will  often  work  well  in  winter,  when  the 
air  of  the  house  is  artificially  heated,  and  tends  to  escape  by 
its  own  buoyancy.  But  in  warm  weather,  it  is  not  so  likely  to 
be  of  use.     At  that  time  the  chief  reliance  is  upon  open  win-  window« 

*^  *^  needed  in 

dows  and  a  free  current  of  air  through  the  house.  For  this  "ommer. 
purpose  it  is  always  advisable  to  provide  at  least  a  part  of  a 
window  directly  over  every  water-closet.  The  pan  and  hopper 
closets  which  are  often  found  tucked  into  comers,  under  stair- 
ways, and  in  other  dark  places,  without  special  ventilation 
into  chimneys,  are  sure  to  become  nuisances,  and  poison  all 
their  surroundinc^.     It  has  been  suggested  that  the  iron  re-  venuution 

°  °°  for  Iron  re- 

ceiver of  the  pan-closet  should  have  a  vent-tube  between  the  ^^"JJ^*** 

pan  and  the  lower  trap,  so  as  to  provide  for  the  exit  of  the 

foul  air  displaced  by  the  descending  charge  of  water.     But 

this  displacement  is  so  sudden,  and  in  such  a  large  volume, 

compared  with  the  capacity  of  such  tube  to  receive  it,  that 

this  does  not  appear  feasible.     Moreover,  if  the  inner  surface 

of  the  receiver  is  tapped  by  any  sort  of  tube,  its  orifice  would 

80on  be  likely  to  become  smeared  and  stopped  by  the  wet  . 

p^>er  and  fecal  matter  which  is  dashed  about. 

If  an  upward  air-draught  can  be  secured  from  the  bowl,  it  is 

constantly  at  work,  removing  not  only  the  foul  air  discharged 

when   the  pan  is  tipped,   but  all  exhalations  from  water 

standing  in  the  pan.     This  water  is  always  exposed  to  the  omos 

foal  air  of  the  receiver,  around  the  outside  of  the  bowl,  through 

wator  by 

and  dissolves  a  certain  amount  of  the  gases  from  this  source,  JUjjJ,^"^^^ 
to  be  given  off  and  scattered  by  rapid  diffusion  in  the  air 
above,  even  when  at  rest,  for  the  air  is  as  a  vacuum  to 
other  gaseous  bodies.  No  vent  from  the  iron  receiver  could 
remedy  this,  for  that  is  foal  past  redemption.  No  circula- 
tion provided  by  such  a  vent  could  much  affect  the  degree  of 
ita  foulness. 

The  above-described  defects  in  the  pan-closet  may  in  some 
degree  be  remedied  by  an  efficient  air-draught,  in  cases  where 
this  closet  is  already  in  use,  but  a  surer  remedy  yet  is  found 
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in  another  style  of  closet,  which  cau  be  applied  with  little 
extra  cost  when  building  anew.    The  closet  made  by  George 
Jennings  of  London  (see  figure  iu  margin)  has  accomplished 
the  much-desired  end  of  dispensing  with  the  pan  entirely, 
together    with    the    ur 
space  between  the  bowl 
and  the  lower  trap.     It 
also    dispenses    with    a 
separate      trap     below, 
having  such   a   trap   m 
itself,  made  in  coonec- 
tion  with  the  bowl,  all 
in  one  piece  of  crockery. 
Baldwin  Latham  calls  it 
"a  perfect  sanitary  b|h 
pliance."   Its  water^sup- 
Je„ning.w.ter-C.o«L  P^^    «    ^aken     directly 

from  any  supply-pipe, 
adjustable  to  the  actual  pressure,  so  that  no  separate  tank,  or 
service  box  or  valve,  wires  or  cranks  are  needed.  The  ordi- 
nary pan-cluset  alone  coats  less  than  half  as  much  as  Jennings', 
but  its  cost,  with  all  those  ncceasories,  set  up  in  working  order, 
would  be  nearly  as  great.  A  supply  direct  from  the  pipes  in 
the  ordinary  pan-closet  is  objected  to  with  reason  from  the 
risk  of  l>ack-flow  of  foul  air  from  the  closet  into  the  pipes  in 
case  of  luck  of  water-pressure  from  any  cause  at  the  moment  of 
using  the  closet.  But  in  the  Jennings  closet  this  risk  is  entirely 
avoided  by  the  construction  of  the  valve,  which  is  a  flap-valve, 
made  of  a  rubber  disc,  rendering  all  back-flow  impossible,  and 
opening  only  with  the  pressure  of  water.  Ample  flushing  of 
the  bowl  is  secured  by  having  the  valve  worked  by  u  float,  so 
that  it  remains  open  till  the  water  reaches  the  prescribed  level 
in  the  bowl.  The  Jennings  closet  does  not  ecem  to  be  quite 
all  that  could  be  desired,  but  it  is  certainly  the  best  thing  in 
the  market.     Its  weak  points  are, — 

First.  The  hollow  plug,  made  hollow  to  act  as  an  overflow 
for  possible  surplus  of  water  delivered,  allows  the  free  escape 
of  noxious  gas,  if  any  suob  there  be,  from  the  contents  of  the 
trap  belqw.  The  only  protection  against  this,  as  the  apparatus 
is  now  constructed,  would  be  the  second  lifting  of  the  handle 
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every  time  the  closet  is  used  to  insure  the  complete  expulsion 
of  the  foul  matter  from  the  lower  trap.* 

Second.  Most  of  these  closets  in  our  market  have  no  pro- 
vision for  a  vent-hole  in  the  trap.  The-  necessity  for  such  a 
vent  was  pointed  out  by  Mr.  Kogers  Field,  C.  E.,t  and  a 
vent-hole  is  now  provided,  when  demanded,  by  the  makers 
at  the  point  marked  V  on  the  diagram. 

The  cut  should  show  the  plug  to  be  hollow,  to  act  as  an 
overflow.  The  draughtsman  drew  the  plug  in  elevation, 
while  he  should  have  drawn  it  in  section. 

Witii  this  closet,  the  use  of  a  disinfecting  fluid,  or  the  spe- 
cial ventilation  of  the  closet-seat  will  probably  be  needless. 
But  it  does  not  escape  the  need  of  giviiig  a  vent  to  its  own 
trap,  as  above  described. 

A   copious  vent  for  the  soil-pipe  itself  should  never  be  ^^j"^/jj^ 
omitted.^ 

The  reason  for  this  vent  is  as  follows : — 

The  main  drain  of  the  house  is  supposed  to  be  provided 
with  a  large  trap,  outside  the  house,  as  described  above. 
There  is  also  to  be  a  trap  under  the  water-closet,  or  forming 
a  part  of  it.  Between  these  two  traps  there  must  always  be  wiiyaiway* 
a  confined  column  of  foul  air;  this  column,  if  not  connected 
with  the  outer  air  by  a  vent  made  for  the  purpose,  is  subject 
to  compression  or  tension  from  the  following  causes,  acting 
together  or  separately.     Compression  is  caused, — 

*  Siooe  the  above  was  written,  the  writer  learoB  that  this  defect  has  bee& 
entirely  remedied  by  Mr.  Jennings.  He  now  attaches  an  inverted  cup  to  the 
handle,  jast  above  the  hollow  plug,  which  effectually  traps  this  air-hole. 
Parties  ordering  Jennings  closets,  should  see  to  it  that  this  important 
unprovement  is  not  omitted. 

t  The  foUowingis  taken  from  a  private  letter  of  Mr.  Field  to  the  Secretary 
of  the  State  Board  of  Health,  in  speaking  of  such  a  vent-pipe  :  "  The  func- 
tion it  has  to  perform  is  simply  that  of  admitting  air  whenever  the  closet  is 
-worked  so  as  to  prevent  the  water  being  sucked  out  of  the  trap  by  the  par- 
tial vacuum  that  would  otherwise  be  created  by  the  sudden  rush  of  water 
down  the  arm  leading  from  the  closet  to  the  soil-pipe.  This  yiyte  in  no  way 
does  away  with  the  necessity  of  having  the  soil-pipe  properly  ventilated ;  and, 
riee  mtm,  the  ventilation  of  the  soil-pipe  by  carrying  it  up  above  the  roof 
does  not  do  away  with  the  necessity  of  this  air-pipe.^' 

t  Mr.  Simon,  in  the  report  above  quoted,  says :  **  That  every  private  drain 
having  inlets  within  a  house,  must  have  ascending  from  its  head  or  heads 
into  some  suitable  high  position  in  the  open  air,  and  where  it  cajinot  infect 
the  interior,  a  ventilating  pipe  or  ventilating  pipes  of  sectional  area  amply 
proportionate  to  its  own." 
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First.  From  cbftnges  of  temperature,  either  from  chaoge  in 
that  of  the  surrounding  air,  or  by  the  pouring  of  hot  water 
into  the  pipe. 

Second.  From  the.  blowing  of  air  into  the  soil-pipe  from  the 
sewers,  which  may  not  always  be  ventilated,  and  which  may 
occasionally  find  the  disconnecting  trap  disabled  from  some 
accident. 

Third.  From  the  influx  of  a  considerable  volume  of  water 
into  the  column  from  above,  forcibly  displacing  an  equivalent 
volume  of  air. 

When  compressed  from  either  of  the  above  causes,  the  foul 
air  is  blown  out  into  the  house  at  the  orifice  of  some  waste- 
pipe  in  connection,  in  spite  of  its  trap. 

Tension  may  occur  from  the  reduction  of  temperature,  or 
from  the  efflux  of  water  as  it  leaves  the  confined  column  through 
the  outside  trap.  In  either  case  the  vacuum  is  supplied  by 
sucking  the  water  out  of  some  of  the  connecting  traps,  leav- 
soii-pipe  to  ing  their  waste-pipes  unsealed.  The  remedy  is  simple  enough, 
jjp^j^'ough  and  js  often  applied  now  in  new  buildings  by  carrying  the 
soil-pipe  up  through  the  roof,  with  an  open  end,  to  connect 
the  interior  with  the  open  air.  In  small  houses,  having  but 
one  or  two  water-closets,  it  will  answer  the  purpose  to  apply 
a  two-inch  lead  or  iron  pipe,  to  run  from  the  top  of  the  trap 
of  the  upper  closet,  up  through  the  roof.  If,  however,  the 
outside  disconnecting  trap  is  not  ventilated,  as  above  recom- 
mended, and  if  such  small  houses  empty  their  drain  into  a 
public  sewer,  nothing  less  than  the  whole  size  of  the  soil-pipe 
will  be  safe  for  its  vent.  In  buildiug  new  houses,  it  is  recom- 
mended that  the  soil-pipe  be  carried  beyond  the  roof,  and  of 
its  full  size.  If  the  sewers  are  ever  tide-locked,  a  heavy  rain 
at  such  times  displaces  an  immense  volume  of  air,  which  is 
forced  into  the  house-drains,  causing  these  vents  to  be  fully 
taxed. 

Where  several  water-closets  are  placed  one  above  another, 
on  different  stories,  drained  by  a  perpendicalar  soil-pipe,  as 
often  occurs,  it  is  not  enough  to  extend  the  soil-pipe  up 
through  the  roof.  The  trap  on  each  of  the  closets  below  the 
upper  one,  except  perhaps  the  very  lowest,  if  this  be  at  the 
bottom  of  the  column,  must  have  its  own  separate  vent,  oth- 
erwise the  rush  of  water  down  the  column  from  the  upper 
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Fig.  9. 
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8toiy»  or  from  any  of  the  closets  above  the  lower  one,  will  be 
likely  to  siphon  the  water  out  of  the  intermediate  traps  in 
passing,  or  the  trap  itself  which  is  used.  The  vents  for  this 
purpose  should  be  at  least  two  inches  in  diameter,  and  may 
all  branch  into  each  other  and  into  the  soil-pipe  above  the 
upper  closet,  as  shown  in  the  annexed  diagram, Tig.  9.  Thus, 
if  we  suppose  a  pailful  of  water  to  be  emptied  into  the  slop- 
sink  on  the  upper  floor  at  A,  its  rapid  fall  through  the  ver- 
tical soil-pipe  would  be  likely  to  take  with  it  by  friction  the 
air  in  the  branches  draining  the  closets  at  B,  C,  D  and  E. 
The  traps  of  these  closets  would  be  likely  to  be  drained  by 
this  siphon  action,  as  above  described,  or  by  their  own  use, 
unless  provided  with  vent-pipes,  as  shown  in  the  figure.  A 
closet  placed  as  at  F,  connecting  with  the  main  soil-pipe 
where  the  latter  is  not  vertical,  is  not  subject  to  such  action 
from  use  of  those  above,  and  has  been  found  by  actual  ex- 
periment to  be  unaffected  by  their  use  when  the  main  soil- 
pipe  has  an  open  top,  as  here  shown.  It  would  therefore 
probably  not  be  necessary  to  apply  a  special  vent-tube  to  its 
trap  unless  the  vertical  pipe  immediately  below  it  is  several 
feet  in  length.  If  such  be  the  case,  the  discharge  of  this 
closet  itself  might  siphon  the  water  out  of  the  trap  behind  it, 
unless  such  a  vent  be  provided,  so  that  it  is  hardly  safe  to 
omit  the  vent  in  any  case. 

For  those  places  where  the  cost  of  a  Jennings  water-closet  simpi«r 
is  felt  to  be  a  burden,  a  simple  hopper-closet  is  the  best  sub-  oioaeu. 
stitute.  But  it  should  be  properly  ventilated  under  the  seat, 
and  its  trap  ventilated,  and  good  provision  made  for  flushing. 
This  closet  is  described  in  Fig.  8  (p.  454),  and  consists 
of  a  hopper  or  bowl  of  crockery,  set  over  a  lead  trap,  or, 
what  is  better,  a  bowl  with  crockery  trap  in  one  piece.  This 
closet  gets  rid  of  the  confined  chamber  of  foul  air  which  con- 
demns the  pan-closet,  and  this  is  also  easily  cleaned,  and 
simple.  Its  only  fault  is  that  the  contents  of  the  trap  are 
directly  exposed,  so  that  trouble  would  ensue  if  ample  flush- 
ing were  not  provided.  It  is  sometimes  provided  with  a  con- 
stant flow  of  a  driblet  of  water,  which  is  both  wasteful  and 
inefficient.  The  flushing-water  is  needed  only  at  the  time  of 
using  the  closet,  or  rather  when  leaving  it,  and  it  should  then 
be  applied  in  a  sufficient  quantity  to  drive  the  contents  of  the 
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trap  entirely  through  into  the  drain  below.  If  a  tank  or 
service-box  be  applied  to  flush  it,  a  definite  supply  of  water 
can  always  be  insured  without  such  a  waste  as  would  render 
its  use  objectionable.  In  the  way  it  is  now  used,  the  lai^ 
>^  amount  of  water  wasted  has  led  to  the  imposition 
of  a  special  tax  upon  hopper-closets  by  the  Boston 
Water  Board.  This  waste,  however,  is  an  abuse, 
and  not  a  necessary  contingent  upon  the  hopper- 
closet.  The  aperture  at  the  bottom  should  be 
limited  to  about  three  inches  in  diameter,  to  pre- 


vent  the  admission  of  substances  which  might  choke 
the  drain.* 


Fig.  8.— Hopper-Closet. 

Direct  Bup.       It  has  been  usual  with  many  plumbers  of  late  to  recom- 

cio*eu.     "  mend  the  flushing  of  water-closets  of  the  common  ^  pan  **  or 

*' hopper"  style  by  a  valve  to  be  opened  in  a  branch  of 


*  In  order  to  insure  a  Bndden  delivery  of  water  to  expel  the  foul  contents 
from  the  trap  of  a  hopper-closet,  the  service-box  should  have  a  capacity  of  at 
least  a  gallon,  with  a  funnel-shaped  bottom.  The  valve  should  be  not  less 
than  two  inches  or  two  and  a  half  inches  in  diameter,  and  the  pipe  leading 
the  flushing- water  to  the  hopper  should  be  two  to  two  and  a  half  inches 
diameter,  according  to  its  length.  Without  such  special  provision  for  the 
sudden  dash  of  water  in  a  considerable  volume,  the  exposure  of  foul  matter 
in  the  trap  would  be  sure  to  give  trouble,  as  is  the  fact  in  all  those  in  oom> 
mon  use. 
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the  main  water-supply  of  the  house,  from  which  drinking- 
water  is  drawn  through  another  faucet.  But  the  only  safe 
way  is  to  break  this  connection  by  providing  a  small  tank  and 
service-box  for  the  closet.  With  the  valve  furnishing  water 
direct  from  the  main,  the  following  risk  is  incurred :  The 
water-supply,  even  though  nominally  ^constant,"  is  some- 
times shut  off  temporarily  for  repairs  in  the  street,  and  if 
at  such  time  the  water-closet  valve  should  be  opened, 
the  air  is  drawn  rapidly  into  the  water-pipes  from  the 
interior  of  the  closet,  which  is  filled  with  organic  vapors, 
and  perhaps  with  actual  contagium  from  disease.  The 
water  is  soon  let  into  the  pipes  again,  mixing  with  this  air 
and  dissolving  a  portion,  thereby  becoming  contaminated 
and  unfit  for  drinking.  This  direct  connection-valve  has 
become  so  popular  that  one  of  the  prominent  dealers  in 
plumbers'  supplies  recently  alluded  to  the  service-box  sup- 
ply as  an  ^old-fashioned  way  which  was  going  out  of  use," 
while  conversing  with  the  writer.  In  the  supplementary  Fever  at 
report  of  the  medical  officer  of  the  Privy  Council  for  1874,  ieje,'oanr. 
there  is  an  interesting  report  from  Dr.  Buchanan,  upon  an 
outbreak  of  enteric  fever  in  Caius  College,  Cambridge,  where 
fifteen  students  were  attacked  while  living  in  a  building  which 
was  supposed  to  be  provided  with  the  most  perfectly  arranged 
sanitary  appliances.  After  a  most  painstaking  investigation, 
the  fever  was  traced,  by  convincing  evidence,  to  the  use  of  a 
water-closet  with  direct  supply  from  the  mains,  which  had 
poisoned  the  water  used  for  drinking  in  precisely  the  manner 
indicated  above.  In  the  same  report,  the  following  extract  is 
found  from  the  regulations  under  the  metropolis  water  act  of 
1871 :  ^These  regulations  having  for  their  object  the  pre- 
venting of  undue  consumption  or  contamination  of  water,  are  ^"uTn"  rof 
the  result  of  an  inquiry  made  for  the  Board  of  Trade  by  Lord  piy  t^w'te?' 
Methuen,  Captain  Tyler,  and  Mr.  Rawlinson,  C.  B.  They  ^^ 
have  the  sanction  of  the  Board  of  Trade,  and  may  be  put  in 
force  by  the  London  water  companies."  "Every  boiler, 
orinal  and  water-closet  in  which  water  supplied  by  the  com- 
pany is  used  (other  than  water-closets  in  which  hand-flushing 
i^  employed)  «AaZJf,  within  three  months  after  these  regula- 
tions come  into  operation,  be  served  only  through  a  cistern  or 
strvice-bcx^  and  without  a  stool-cock,  and  there  shall  be  no 
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direct  communication  from  the  pipes  of  the  company  to  any 
boiler y  urinal  or  water-closet."  **  No  pipe  by  which  water  is 
supplied  by  the  company  to  any  water-closet  shall  conmiuni- 
cate  with  any  part  of  such  water-closet,  or  with  any  apparatus 
connected  therewith,  except  the  service-cistern  thereof." 

PuBUC  Pbiyies. 

£l  neeJed.^'  '^^  ^®®^  ^^  *  systcm  of  puUic  privies  for  the  crowded  parts 
of  large  towns  is  a  subject  inviting  the  earnest  attention  of  all 
who  are  interested  in  sanitary  reform.  All  decent  people 
who  have  occasion  to  frequent  the  narrow  and  crowded  alleys 
where  the  poorer  part  of  the  people  are  lodged,  will  often  be 
reminded  of  the  streets  of  Rome  and  other  European  cities  by 
the  want  of  decency  there  prevailing.  Among  the  various 
appliances  used  in  different  towns  for  this  purpose,  all  have 
failed,  unless  where  kept  under  the  supervision  of  the  local 
authorities.  One  thing  is  certain :  the  removal  of  filth  is 
imperative,  and  it  cannot  be  left  for  the  people  who  use  sadi 
public  privies  to  take  care  of  the  apparatus.  Under  the  same 
class  may  be  considered  the  privies  of  jails,  asylums,  and  other 
public  institutions  where  lai^e  numbers  are  housed  whose 
habits  of  cleanliness  cannot  be  relied  upon.  For  this  pur- 
pose the  water-carriage  system  is  quite  as  applicable  as  in  pri- 
vate houses,  if  only  suitable  apparatus  be  provided,  and  if  it 
Liveipooi  be  supervised  by  local  authorities.  Such  apparatus  has  al- 
cuwetA.  ready  been  perfected  in  Liverpool,  and  in  Bristol,  England. 
Similar  apparatus  has  lately  been  introduced  in  the  schools  at 
Dantzig,  where  the*  climate  is  about  as  rigorous  as  in  Massa- 
chusetts. Annexed  to  the  report  of  the  medical  officer  of  the 
Privy  Council  for  1874  is  an  interesting  report  by  Mr.  J. 
Netten  Radcliffe  on  the  means  used  in  various  towns  for 
removal  of  excrement.  Among  his  ^  conclusions  "  is  the  fol- 
lowing (p.  154)  :  **  As  regards  the  parts  of  a  town  or  village 
inhabited  by  the  poorer  classes,  a  water-closet  system-  may  be 
managed  so  as  to  be  entirely  applicable  to  the  circumstances 
of  the  most  ignorant  and  most  careless  population.  Essen- 
tial conditions  of  such  applicability,  however,  are,  that  the 
structural  arrangements  should  be  adapted  to  their  purposog 
and  that  the  management  should  be  wholly  undertaken  and 
efficiently  done  by  the  servants  of  the  sanitary  anthoritj. 
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Where  these  conditions  are  observed  as  thoroughly  as  they 
are  observed  in  parts  of  Liverpool  and  Bristol »  water-closets 
are  the  best  means  of  removing  excremental  matters  from  the 
poor  neighborhoods  of  a  town."  In  speaking  of  the  introduc- 
tion of  these  improvements  in  Liverpool,  the  same  report 
says  (p.  206)  :  *'The  counciU  in  order  to  secure  uniformity  ■ 
of  action,  and  likewise  to  prevent  future  mistakes  in  the  ap- 
plication of  remedial  measures,  directed  the  town  clerk  to 
notify  the  several  owners  against  whom  proceedings  should 
be  taken,  *  that  it  appears  to  the  said  council  of  the  said  bor- 
ough, that  the  only  effectual  remedy  for  such  privies  and  cess- 
pools is  by  converting  the  same  into  water-closets/" 

^  Since  Dr.  French  has  been  medical  officer,  and  mostly 
since  1866,  he  has  ordered  and  obtained  the  conversion  of 
14,393  privies  into  water-closets ;  and  there  were  in  1869,  in 
Liverpool,  20,000  privies  attached  to  ash-pits  and  31,150 
water-closets,  2,150  of  which  are  tank  or  trough  closets." 
^  These  closets  are  constructed  on  a  pattern  ordered  by  the 
corporation,  and  approved,  as  to  details,  by  the  borough  sur- 
veyor. Now,  in  1874,  the  number  of  troughs  for  trough- 
closets  is  3,304,  serving  for  about  6,000  closets,  and  the  num- 
ber of  water-closets  other  than  trough-closets,  43,395."  In 
order  to  explain  more  definitely  the  nature  of  the  trough-closet, 
the  annexed  plates  are  copied  from  the  same  report  of  Mr. 
Badcliffe  (figs.  10  and  11),  with  the  following  remarks  (p. 
206),  viz. :  **  There  is  peculiar  interest  in  the  arrangement  and 
working  of  the  trough-closets  which  are  in  use  by  numerous 
families  in  the  sort  of  neighborhoods  where  in  other  towns 
ordinary  water-closets  are  conmionly  a  failure  and  a  nuisance. 
It  remains  to  say  that  the  position  chosen  for  these  new  closets 
has  been  carefully  determined  by  the  circumstances  of  each 
place  where  they  have  been  erected,  and  that  peculiar  facili- 
ties for  their  being  well  placed  have  been  obtained  by  the 
time  of  their  erection  concurring  with  that  of  other  improve- 
ments. The  closets  that  are  common  to  several  families  are 
cleansed  in  rotation  by  the  people  using  them,  and  a  register 
IS  kept  of  the  order  in  which  this  should  be  done.  Inspectors 
visiting  the  closets  every  two  or  three  days  see  that  this  duty 
is  performed,  and  are  themselves  held  responsible  for  any 
shortcoming.     By  a  little  patience  and  firmness  the  inspector 
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succeeds  in  obtaining  the  necessary  cleansing  even  among  the 
most  intractable  classes,  with  very  little  assistance  from  the 
law.  He  will,  if  necessary,  wait  and  see  the  closet  cleaned 
out  by  the  proper  person.  Last  year  only  a  dozen  or  so  of 
people  were  summoned  for  neglect  in  this  respect,  and  three 
•  of  the  offenders  had  to  be  sent  to  prison.  It  will  be  seen  from 
the  drawing  that  in  connection  with  these  closets  there  is  an 
opening  of  access  to  the  trough  and  water  supply.  This 
opening  is  for  the  scavenger,  and  the  people  using  the  closets 
have  no  concern  with  it.  The  scavengers  are  employed  by 
the  corporation,  and  every  day  they  visit  each  of  the  trough- 
closets,  unlock  the  iron  door  of  access,  discharge  the  contents 
of  the  trough,  flush  it  out  with  hose  and  water,  sweep  it 
thoroughly  clean,  and  leave  it  charged  with  fresh  water  for  the 
next  twenty-four  hours'  use.  Frost  has  done  no  harm  to  these 
trough-closets,  nor  yet  to  the  ordinary  siphon-closet  with  its 
service-box."  ^  There  can  be  no  question  of  the  admirable 
eiBciency  of  the  working  of  the  arrangements  above  described 
in  the  semi-public  privies,  nor  of  the  recognition  by  the  peo- 
ple of  the  superiority  of  the  new  to  the  old  arrangements. 
Nor  can  there  be  any  question  that  these  results  are  due  even 
more  to  the  management  of  the  whole  business  by  the  public 
authority  than  to  the  excellence  of  the  constructive  arrange- 
ments themselves.  And  not  only  is  complete  freedom  from 
nuisance  obtained  where  formerly  filth  and  stink  were  uni- 
versal, but  Dr.  French  states  that  in  1868,  when  an  epidemic 
of  enteric  fever  was  prevailing  in  and  about  Liverpool,  'the 
only  localities  that  seemed  exempt  from  it  were  the  places 
occupied  by  the  poor,  in  which  we  had  removed  all  the  privies 
and  made  trough  water-closets.'" 
Traps.  The  use  of  traps  on  every  waste-pipe  inside  of  a  house  is  a 

point  upon  which  some  difference  of  opinion  is  found.  If  the 
outside  trap  upon  the  main  drain  is  well  constructed  and  ven- 
tilated, there  is  somewhat  less  importance  to  be  attached  to 
those  on  each  separate  waste-pipe.  Dr.  O.  Reynolds,  in  his 
little  work  entitled  *'  Sewer-Gas,  and  How  to  Keep  it  out  of 
Houses,"  thinks  they  may  in  most  cases  be  safely  dispensed 
with.  But  every  waste-pipe  becomes  lined  with  a  slimy  film 
which,  in  a  climate  subject  to  such  summer  heats  as  ours, 
must  needs  decompose  and  give  off  offensive  effluvia.    The 
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difference  of  temperature  in  different  parts  of  a  house,  and  the  ^P* . 
winds  outside,  would  always  keep  up  drafts  through  waste-  ^  »^^^ 
pipes  if  not  trapped,  passing  down  one  orifice  and  up  another,  {JJ^^®  ■ 
80  that  a  dwelling-house  can  hardly  be  considered  safe  with 
us  unless  traps  are  provided  at  every  waste  somewhere  within 
ten  feet  of  its  orifice.  The  chief  objection  to  traps,  except 
their  cost,  is  thiat  they  delay  or  hinder,  to  a  certain  extent, 
the  rapid  efflux  of  the  sewage,  and  keep  a  small  quantity  of  it 
shut  up  to  decompose  within  themselves.  Moreover,  there  is 
always  a  column  of  confined  air  in  a  waste-pipe  between  any 
two  traps  in  the  same  line  of  drainage.  Care  must  therefore 
be  taken  to  give  this  column  a  free  connection  or  vent  to  the 
atmosphere,  so  that  its  tension  may  always  be  in  equilibrium 
with  the  atmospheric  pressure.  Without  this  system  of 
vents  the  traps  are  worse  than  useless,  and  deserve  their 
name  from  the  disappointment  that  would  be  sure  to  follow 
their  use. 

The  best  form  of  trap  is  that  which  fi^ives  least  obstruction  Form  of 
to  the  flow  of  the  sewage,  and  requires  the  least  quantity  of 
water  to  insure  its  seal.  All  square  corners  tend  to  promote 
an  accumulation  of  sediment  or  slime,  which  should  be  avoid- 
ed. No  form  of  trap  is  so  simple  and  so  generally  efficient 
as  the  ordinary  S-bend.  Its  calibre  should  be  about  as  large 
as  that  of  the  pipe  of  which  it  forms  a  part,  with  continuous, 
smooth  lines.  When  a  waste-pipe  is  expected  to  carry  at 
times  a  full  stream  of  water,  as  from  slop-sinks,  wash-trays, 
and  bowls,  there  is  risk  of  having  the  traps  siphoned  by  the 
last  water  passing  down,  unless  they  be  provided  with  a  vent- 
hole  at  the  top,  and  this  must  of  course  have  a  pipe  to  carry 
its  effluvia  to  the  top  of  the  roof. 

The  position  of  traps  is  a  matter  of  some  importance.  If  Poduon  of 
dose  to  the  orifice,  as  in  the  common  sink  bell-trap,  a  slight 
obstruction  of  sediment  will  soon  serve  as  a  nucleus  for  a 
complete  dam ;  but  if  two  or  three  feet  below  the  orifice,  and 
directly  under  it,  such  a  slight  obstruction  would  soon  be 
swept  away  by  accumulation  of  the  two  or  three  feet  head  of 
water  above.  The  common  bell-trap  used  in  sinks,  and  at-  Ben-traps 
tached  to  the  strainer,  conforms  to  neither  of  the  above  con- 
ditions, and  is  a  mere  subterfuge.  Being  close  under  the 
strainer,  no  head  of  water  can  accumulate  to  flush  it,  and  its 
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large  annular  depression  is  a  receptacle  of  rubbish,  In  fact, 
it  is  a  mere  obstacle  to  the  drainage,  so  that  most  cooks  lift 
the  cover  when  they  want  the  water  to  run  off,  losing  the 
benefit  of  both  strainer  and  trap  together.  A  strainer  is  use- 
ful, if  screwed  fast  down,  with  holes  of  ample  size  and  num- 
ber, and  a  trap  made  of  the  S  form  about  the  level  of  the  floor, 
under  a  wash-tray  or  sink,  will  run  for  years  and  keep  itself 
clear  of  sediment,  with  such  a  strainer  over  it. 

Workmanship. 

iSjp'!^"'*"'  This  subject  has  been  mentioned  above,  but  its  importance 
may  justify  something  further.  There  is  generally  but  one 
way  in  which  to  do  a  thing  properly  and  well,  while  there  is 
an  endless  number  of  wrong  ways  into  which  workmen  stum- 
ble, through  ignorance  or  recklessness.  The  importance  of 
having  the  best  quality  of  work  in  matters  that  so  nearly 
affect  the  health  and  lives  of  our  families,  need  not  further  be 
dwelt  upon.  These  two  facts  confront  us.  Good  work  is 
the  Alpha  and  the  Omega  of  good  drainage,  and  good  work 
is  too  rare  an  article  among  the  workmen  in  mechanical  trades. 
Two  hundred  years  ago,  ike  artisans'  guilds  of  the  north  of 
Europe  developed  a  degree  of  skill  which  often  made  an  artist 
of  the  artisan,  producing  such  men  as  Albrecht  Dttrer  and 
Peter  Fischer,  of  Niirnberg,  while  the  general  emulation  led 
to  a  degree  of  excellence  in  workmanship  among  large  num- 
bers that  calls  for  our  admiration,  and  gave  a  tone  to  the 

Too  little     civilization  of  that  age  well  worthy  of  imitation.     Our  mod- 

emulation  _  ^ 

for^^cei.  em  **  trades  unions,"  however,  seem  to  have  encouraged  a 
lack  of  thoroughness  and  lack  of  interest  in  the  artisan  by 
making  too  little  distinction  between  the  faithful  and  the  un- 
faithful workman.  They  combine  for  mutual  protection 
against  evils  which  they  themselves  tend  to  aggravate,  and 
are  led  by  demagogues  to  fix  arbitrary  rates  of  wages,  regard- 
less of  merit,  and  encourage  no  emulation  for  excellence.  The 
consequences  are  bad  enough,  morally,  in  the  lowering  of  the 
standard  of  excellence  among  artisans,  and  thereby  degrading 
their  intellects,  as  well  as  their  morals ;  but  the  results  are 
particularly  disastrous  among  those  who  employ  artisans  to 
construct  such  important  works  as  house-drains,  for  the  aver- 
age householder  necessarily  depends  largely  upon  the  intelli- 
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gence  and  skill  of  the  artisan  for  the  perfection  of  details  in 
such  work,  concerning  which  he,  the  employer,  is  ignorant. 
Of  course  the  blundering  and  reckless  apprentice  becomes,  in 
time,  the  ignorant  and  stupid  masterrworkman,  deficient  in 
skill,  and  confined  to  routine. 

Instances  often  come  to  our  notice  like  the  following: :  caaes  of 
Some  years  since  the  writer  employed  a  man  sent  from  one  work. 
of  the  best  plumbing  establishments  in  Boston  to  attach  a 
vent-pipe  to  a  soil-pipe  in  an  old  house,  which  had  been  built, 
like  thousands  of  others,  without  one.  The  workman  was 
directed  to  lead  the  vent  into  the  kitchen  chimney-flue,  which 
was  conveniently  near.  This  pipe  was  afterwards  seen,  en- 
tering the  side  of  the  chimney-breast,  and  appeared  all  right. 
A  few  weeks  since,  a  new  tenant  in  the  house  complained  of 
a  bad  smell.  After  searching  all  about  for  its  source,  sus- 
picion led  to  an  examination  of  the  connection  of  this  vent 
with  the  chimney.  It  was  found  that  it  never  entered  the 
chimney  at  ally  but  ended  with  an  open  mouth  in  the  furring- 
space  between  the  chimney  and  plastering  I  Of  course  all 
the  gases  passing  out  of  this  vent,  had  for  years  had  free 
access  to  all  the  floors  of  the  house.  Luckily  nobody  had  had 
typhoid  fever ;  but  no  thanks  are  due  to  the  plumbing  for  the 
immunity. 

Another  instance  of  bad  faith  in  a  laborer  occurred  within 
a  few  months  in  the  same  street.  A  recent  introduction  of 
aqueduct-water  led  to  laying  a  service-pipe  into  a  house 
where  it  happened  to  cross  under  the  drain  in  the  front  yard. 
The  foreman  was  cautioned  about  the  drain,  which  was  of 
Scotch  pipe.  Some  months  afterward  the  occupants  of  the 
house  fouud  filth  oozing  through  the  front  cellar  wall  of  the 
house  in  midwinter.  On  digging  down  through  four  feet  of 
frozen  ground  in  the  front  yard,  the  Scotch  drain  pipe  was 
found  to  have  been  broken  open  and  placed  together  again 
without  using  any  cement,  while  putting  the  water-pipe 
through  under  it.  No  mention  being  made  of  this  fact,  it 
was  not  suspected  till  the  leakage  made  its  way  through  the 
oellar-wall,  as  above  related.  Men  who  are  guilty  of  such 
acts  of  bad  faith  are  not  likely  to  be  employed  further  by 
the  same  parties;  but  some  more  serious  penalty  than  loss 
of  patronage  seems  to  be  needed  for  such  cases,  where  the 
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results  may  be  the  illness  and  death  of  their  fellow-citizens 
and  neighbors. 
S^tl^  The  want  of  skill  among  artisans  has  been  aggravated  by  a 
degree  of  ignorance  on  the  part  of  architects  upon  points 
where  they  are  expected  by  the  community  to  be  experts. 
It  may  be  urged  in  their  defence  that  house-drainage  is  a 
comparatively  new  luxury.  If  so,  the  architects  should  be 
the  very  class  who,  from  their  position,  should  do  the  most 
towards  developing  its  perfection,  and  not  leave  it,  as  is  often 
done,  for  the  confused  notions  of  their  clients  to  work  out  the 
details,  with  the  advice  of  the  head  mason,  neither  of  whom 
have  probably  ever  studied  the  subject  from  any  point  of  view 
more  comprehensive  than  from  their  own  limited  experience. 
Much  has  been  written  on  these  subjects ;  so  much,  that  but 
few  new  ideas  have  been  brought  forward  in  this  paper. 
Those  who  wish  to  study  it  further  will  find  it  more  amply 
treated  by  such  men  as  Bazalgette,  Latham,  Corfield,  Eassie, 
Menzies,  Parkes,  Reynolds,  Waring,  Shedd,  and  others,  all  in 
our  own  language,  besides  as  many  more  in  German  and 
French,  wherein  the  peculiar  stand-points  of  the  various 
writers  give  rise  to  different  treatment,  each  suited  to  its 
own  locality  or  climate.  Besides  the  study  of  the  experience 
of  others,  much  remains  to  be  done  to  adapt  means  to  ends, 
taking  into  account  the  peculiar  circumstances  governing  each 
case  under  treatment.  What  the  community  has  a  right  to 
expect,  is,  that  men  having  in  hand  the  designing  and  erec- 
tion of  their  dwellings,  should  inform  themselves  of  the 
conditions  on  which  such  dwellings  cau  be  made  healthy 
places  of  abode.  If  they  did  this,  as  a  rule,  and  if  artisans 
had,  as  a  rule,  that  pride  of  character  and  love  of  good 
workmanship  which  is  the  capital  of  the  mechanic,  we  should 
soon  see  better  results. 

The  writer  does  not  intend  to  ignore  the  fact  that  there  are 
many  intelligent  and  painstaking  architects,  who  have  given 
this  subject  careful  attention ;  but  for  some  reason  or  other, 
there  are  many  of  our  important  buildings  designed  and 
erected  under  the  charge  of  those  who  are  not  so  distin- 
guished. The  following  examples  came  under  the  writer's 
notice,  within  a  short  time,  which  may  serve  to  illustrate  thb 
point. 
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A  oonspicuoas  public  building,  costing  nearly  $200,000,  JJ***^j„ 
was  lately  erected  under  the  charge  of  a  leading  architect. 
liike  most  similar  buildings  of  the  present  day,  it  contains  a 
good  deal  of  plumbing.  For  some  time  past  a  nauseous  odor 
pervaded  the  cellar,  which  no  amount  of  window  opening 
li^ould  remedy.  It  increased  to  such  an  extent  as  to  fill  the 
whole  building,  and  render  its  occupation  sickening.  On  in- 
quiry, it  was  found  that  some  square  cesspools  had  been  con- 
structed under  the  cellar  floor,  into  which  various  drain-pipes 
eiitei*ed,  and  from  which  a  brick  drain  led,  covered  with  flat 
stones,  an  invention  of  a  past  age.  One  of  these  reservoirs 
of  filth  under  the  cellar  flo6r  had  been  forced  to  overflow,  and 
had  saturated  the  concrete  pavement,  after  a  temporary  ob- 
struction of  the  outlet  by  a  careless  workman.  Although 
the  obstruction  was  promptly  removed,  the  stench  remained 
a  long  time.  What  good  purpose  the  cesspool  served,  or  is 
capable  of  serving,  is  past  comprehension.  Its  presence  is  a 
mere  nuisance.  The  brick  drain  could  hardly  have  been 
planned  by  a  person  who  had  taken  pains  to  learn  the  inher- 
ent faults  of  such  structures,  and  the  great  superiority  of 
smooth  pipes. 

Another  case  :  a  large  public  building  was  recently  planned 
hy  an  architect,  chosen  by  the  parties  who  had  the  subject  in 
charge,  as  peculiarly  versed  in  the  wants  of  such  an  institution 
as  this  was  to  accommodate.  The  plans  showed  a  brick  drain, 
big  enough  to  crawl  through,  running  under  the  building  for 
a  length  of  over  two  hundred  feet,  too  large  to  be  self-cleans- 
ing, and,  therefore,  merely  a  prolonged  cesspool,  over  which 
a  population  of  about  five  hundred  persons  were  to  be  lodged, 
those  living  on  the  lower  story  being  on  a  stone  floor,  resting 
on  the  ground,  without  a  cellar  or  any  subsoil  drainage,  except 
the  brick  sewer !  This  was  not  all.  A  large  tank  or  cess- 
pool was  provided,  just  outside  the  building,  in  which  the 
whole  sewage  of  this  population  was  delayed,  to  settle  and 
ferment  till  convenient  times  for  its  removal,  although  a  good 
sewer  was  at  hand  for  its  immediate  and  rapid  transit  to  a 
safe  distance. 
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Duties  op  Proprietors  and  Occupants, 

However  well  a  system  of  house-drainage  may  be  planned 
and  constructed,  it  cannot  be  expected  to  be  entirely  auto- 
matic, or  to  serve  its  owner  for  an  unlimited  period  without 
intelligent  supervision.  In  fact,  ^'  eternal  vigilance  ^  is  the 
price  of  safety  in  such  matters  in  a  climate  where  such  vio- 
lent and  sudden  changes  occur  as  in  ours.  Sometimes  a  trap 
may  freeze  in  January  and  dry  up  in  July.  Deep  frosts 
sometimes  break  up  drains,  and  leave  them  leaky.  Kats  bur- 
row into  and  gnaw  into  drains,  if  not  thoroughly  built.  The 
gases,  given  off  by  sewage  often  corrode  lead  pipes,  and  the 
ammonia  in  water-closets  corrodes  the  copper  pans.  Valves 
become  leaky  by  wear.  Counterpoises  get  loose.  But 
frost  is  our  greatest  enemy ;  a  frozen  water-pipe  often  does 
much  damage,  but  a  frozen  drain  is  the  climax  of  discomfort. 
With  the  extended  use  of  plumbing  come  the  increased  risks 
of  such  mishaps,  till  many  householders  long  to  simplify  the 
apparatus.  It  cannot  certainly  be  well  taken  care  of  in  coun- 
try houses  in  our  climate,  unless  the  occupant  knows  where 
to  find  the  pipes,  and  how  to  empty  them  on  frosty  nights. 
The  risks  of  leakage  of  drains  are  of  course  very  serious,  and 
the  difficulty  of  tracing  such  troubles  to  their  sources  renders 
it  imperative  to  keep  a  careful  record  of  their  position,  and 
to  take  the  alarm  from  the  only  sense  by  which  we  can  often 
be  led  to  detect  them,  acting  vigorously  to  repair  the  defect 
when  found.  Those  who  do  not  wish  to  trouble  themselves 
with  such  matters  had  better  dispense  with  drains  entirely,  and 
do  as  in  the  days  of  our  fathers ;  viz.,  carry  the  refuse- water 
to  a  safe  distauce  from  the  house  in  pails,  where  it  can  be  coo- 
signed  to  mother  earth.  Then  they  can  feel  sure  that  it  is 
beyond  the  chance  of  harming  them  in  the  house. 
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REPORT  ON  AN  OCTBREAK  OF  INTESTINAL  DISORDER,  ATTRIBU- 
TABLE TO  THE  CONTAMINATION  OF  DRINKING-WATER 

BY  MEANS  OF  IMPDRE  ICE. 


Rye  Beach  is  aii  attractive  and  popular  seaside  resort  upon 
the  coast  of  New  Hampshire,  about  fifteen  miles  distant  from 
the  north-eastern  comer  of  Massachusetts ;  during  the  months 
of  July  and  August  of  each  year  it  is  thronged  with  visitors 
from  the  large  cities. 

At  the  beginning  of  the  season  of  1875,  there  broke  out 
among  the  guests  of  one  of  the  large  hotels  of  this  place,  a 
somewhat  extensive,  though  comparatively  mild  epidemic. 
Being  the  only  practising  physician  in  the  vicinity,  I  was 
requested  by  the  proprietors  of  the  hotel  to  make  a  detailed 
investigation  as  to  the  causes  of  the  disorder.  The  results  of 
this  examination  revealed  a  novel  and  commonly  unsuspected 
source  of  contamination  of  drinking-water,  and  they  have, 
therefore,  seemed  to  me  worth  communicating  to  the  Board 
of  Health.  The  disorder  in  question  may  be  comprehended 
under  the  general  term  disturbance  of  the  digestive  system, 
chai-acterized  by  a  sensation  of  giddiness  and  nausea,  vomiting, 
diarrhoea,  severe  abdominal  pain,  all  of  which  was  accompanied 
by  fever,  loss  of  appetite,  continued  indigestion,  and  mental 
depression.  The  epidemic,  although  confined  within  very 
limited  boundaries,  baffled  for  a  considerable  time  all  efforts 
to  trace  the  trouble  to  any  specific  cause ;  while  the  origo  maliy 
when  ultimately  detected,  proved  to  be  contained  in  an  article 
of  ordinary  consumption,  usually  considered  as  above  suspi- 
cion as  regards  innocuousncss.  The  first  few  cases  coming 
under  observation  did  not  attract  particular  attention,  inas- 
much as  the  symptoms  manifested  did  not  dififer  essentially 
from  those  noticed  among  the  visitors  in  previous  years,  and 
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induced  by  drinking  the  well-water  of  the  place,  which, 
especially  when  the  wells  are  low,  is  strongly  impregnated 
with  sulphate  of  lime,  carbonate  of  lime,  and  magnesia. 
It  very  soon  became  apparent,  however,  that  the  trouble  was 
limited  to  the  inmates  of  a  single  hotel,  accommodating 
about  300  guests,  whereas  the  occupants  of  another  public 
house,  containing  rooms  for  about  200,  and  distant  but  one- 
eighth  of  a  mile,  were  enjoying  an  absolute  immunity  from 
all  illness;  nor  was  any  similar  trouble  known  among  the 
neighboring  cottages,  containing  at  least  500  visitors. 

This  peculiar  grouping  of  the  patients  rendered  it,  there- 
fore, tolerably  <5ertain  that  the  whole  disorder  must  bo 
referred  to  some  specific,  local  origin,  to  be  sought  for  in  the 
immediate  vicinity  of  the  hotel ;  and  popular  opinion  pointed 
very  strongly,  from  the  outset,  to  the  drinking-water.  This 
was  drawn  from  several  wells,  all  sunk  in  an  elevated  ridge, 
and  safely  removed  from  drains,  cesspools,  dung-heaps,  or 
other  source  of  pollution.  It  was  also  ascertained,  upon  in- 
quiry, that,  in  some  instances,  those  persons  affected,  having 
apprehended  trouble  from  the  use  of  the  water,  had  carefully 
limited  themselves  since  their  arrival  to  other  beverages,  but, 
as  afterwards  transpired,  had  not  hesitated  to  use  ice,  either 
melted  or  otherwise. 

With  respect  to  the  drainage  of  the  house,  it  appeared  that 
during  the  previous  winter  the  services  of  competent  engineers 
from  Boston  had  been  secured,  under  whose  supervision  an 
elaborate  and  complete  system  of  sewerage  had  been  recently 
constructed,  by  means  of  which  all  the  discharge  from  the 
various  sinks  and  water-closets  was  conveyed  directly  into 
the  ocean.  The  point  of  discharge  of  this  sewer  was  at  a 
safe  distance  from  the  house,  while  the  sewer  itself  was 
securely  trapped  and  ventilated  in  such  a  manner  as  to  pre- 
clude the  idea  of  the  escape  of  any  foul  gas  within  the  house. 

Attention  was  next  directed  toward  the  cooking  utensils, 
but  all  the  articles  pertaining  to  the  kitchen  were  found  to  l)e 
scrupulously  clean,  nor  did  it  appear  that  any  agent  or  utensil 
was  employed  in  the  preparation  of  the  food  which  would  in 
any  way  tend  to  produce  the  symptoms  complained  of. 
Furthermore,  the  milk-supply  was  investigated,  and  found  to 
be  of  unquestionable  purity. 
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The  process  of  elimination  was  in  this  manner  continued, 
until  at  length  suspicion  became  directed  to  the  supply  of 
ice  furnished  to  the  house.  It  may  be  mentioned  at  this 
point,  that  a  large  portion  of  the  ice  consumed  in  this  town  is 
gathered  from  shallow  ponds,  formed  during  the  winter  by 
the  flooding  of  meadows,  and,  therefore,  contains  as  a  rule, 
more  or  less  grass  and  other  vegetable  matter,  and  is  conse- 
quently far  less  transparent  than  the  article  commonly 
supplied  in  our  large  cities.  I  was  not  particularly  surprised, 
then,  to  find  that  the  ice  in  this  case  was  rather  impure  and 
opaque,  and  that  it  contsiined  numerous  foreign  substances 
varying  in  size,  and  apparently  of  vegetable  origin. 

The  theory  that  the  outbreak,  now  increasing  in  extent  and 
severity,  was  dependent  upon  the  ice-supply,  was  suddenly 
strengthened  by  some  pretty  direct  evidence,  of  which  the 
following  examples  may  be  given : — 

1.  A  resident  of  the  place,  upon  being  questioned  upon  the 
subject,  volunteered  the  testimony  that  during  the  previous 
winter  he  had  taken  home  some  ice  from  the  same  pond  where 
the  ice-supply  of  the  hotel  was  obtained,  and  having  consumed 
a  portion  with  the  view  of  testing  it,  had  experienced  nausea 
and  distress  for  the  remainder  of  the  day,  which  led  him  to 
decide  that  it  was  unfit  for  use. 

2.  Several  persons  affirmed  that  they  detected  a  decidedly 
disagreeable  odor  emanating  from  the  ice  as  it  melted. 

3.  Two  gentlemen  having  taken  a  quantity  of  ice  with 
them  upon  an  excursion,  and  drunk  the  water  formed  from  it, 
were  made  violently  ill. 

4.  The  atmosphere  of  the  house  in  which  the  suspected  ice 
was  stored  was  found  to  be  decidedly  offensive. 

5.  When  some  of  the  melted  ice-water  was  poured  into  a 
glass,  and  held  in  front  of  a  dark-colored  object,  a  strong 
light  striking  the  glass  from  one  side,  it  was  found  to  be 
decidedly  discolored,  and  charged  with  suspended  matter. 

A  visit  was  now  made  to  the  pond,  and  the  condition  of 
things  here  found  removed  all  doubt  as  to  the  exceptional 
foulness  of  the  water  from  which  the  ice  was  formed. 

This  pond  is  a  flooded  marsh,  of  irregular  outlines,  about 
two-thirds  of  a  mile  in  length,  and  varying  in  width  from  200 
to  800  feet,  with  a  uniform  depth  of  about  two  feet.     The 
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source  of  the  water-supply  was  a  smair  brook  entering  the 
lower  end  of  the  poud  (bringing  down  all  the  sawdust  from 
two  neighboring  saw-mills),  and  several  springs  said  to  be 
situated  at  the  upper  end.  There  had  formerly  existed  an 
artificial  channel,  by  means  of  which  was  maintained  a  direct 
communication  between  the  pond  and  the  ocean  ;  but  for  the 
past  two  years  this  channel  had  been  filled  up  with  sand  and 
stones  thrown  up  during  heavy  storms  by  the  action  of  the 
sea,  which  drives  in  here  with  extreme  violence.  Of  late, 
therefore,  the  water  of  the  pond  has  become  practically 
stagnant,  although  a  small  quantity  constantly  percolates  a 
bank  of  gravel  separating  the  pond  from  the  ocean. 

A  glance  at  the  lower  end  of  the  pond  was  sufficient  to 
demonstrate  the  source  of  the  foulness  of  the  water,  for  at 
this  point,  a  space  of  about  500  long  and  150  feet  wide, 
directly  in  front  of  the  mouth  of  the  brook,  was  occupied 
by  a  homogeneous  mass  of  putrescent  matter,  composed  of 
marsh  mud  and  decomposing  sawdiLsL  The  water  in  the 
vicinity  of  this  bank  was  discolored  black,  and  when  stirred 
up  emitted  an  intolerably  offensive  odor.  Several  large 
houses  are  situated  at  no  great  distance  from  this  end  of  the 
pond,  the  occupants  of  which,  upon  being  questioned,  asserted 
that  when  the  water  was  stirred  up  by  the  rowing  of  boats, 
or  ruffled  by  a  wind  blowing  in  the  direction  of  the  houses, 
the  air  was  not  unfrequeutly  polluted  to  such  an  extent  as  to 
render  it  necessary  to  close  the  windows.  Of  course  there 
could  be  no  question  but  that  this  foul  matter  held  in  sus- 
pension in  the  water  was  conveyed  by  currents  and  winds  to 
every  part  of  the  poud,  and  in  sufficient  quantity  to  render 
the  water  in  every  part  absolutely  unfit  for  drinking  purposes. 

In  order  to  obtain  further  evidence  as  to  the  admixture  of 
this  foul  matter  with  the  ice,  a  quantity  of  the  ice  having  been 
cleansed  from  all  surface  impurities  was  placed  in  a  tub  to 
melt,  and  the  water  thus  obtained  was  poured  into  a  fresh 
demijohn,  sealed  and  forwarded  for  analysis  to  Pi'of.  W.  R. 
Nichols,  who  reported  as  follows  : — 

^^  The  water  contains  in  suspension  a  considerable  quantity  of 
vegetable  matter  more  or  less  decayed,  and  possesses  a  slightlr 
disagreeable  odor,  which  becomes  more  evident  if  the  water  is 
warmed. 
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*^  Of  the  organic  matter  which  is  suspended  in  the  water,  and  which 
may  be  removed  by  filtration,  a  portion,  consisting  of  the  larger  and 
heavier  particles,  settles  somewhat  readily.  Another  portion,  being 
more  finely  divided,  remains  for  an  indefinite  time  diffused  through 
the  water,  and  would  be  drunk  by  any  one  using  the  ice  in  the 
ordinary  way. 

**  I  do  not  think  it  unreasonable  to  suppose  that  the  presence  of 
this  decaying  organic  matter  may  have  been  instrumental  in  bringing 
about  the  unpleasant  results  you  have  observed." 

A  sample  of  water  was  likewise  taken  for  examination  from 
the  pond  in  question.  This  sample  was  obtained  from  the 
central  portion  of  the  pond,  in  the  early  morning,  when  no 
air  was  stirring,  and  the  water  being  quite  calm  and  undis- 
turbed by  undercurrents,  the  greater  portion  of  any  matter 
held  in  suspension  would  at  that  time  be  precipitated  to  the 
bottom  of  the  pond.  Consequently,  the  sample  taken  would 
represent  the  purest  water  obtainable  from  the  pond  under 
any  circumstances. 

The  numerical  results  of  these  analyses  are  herewith 
appended.  For  the  purpose  of  affording  a  means  of  com- 
parison, there  are  also  presented  the  results  of  analyses  of  a 
sample  of  ice  supplied  by  the  Boston  Ice  Company,  and  of 
the  Cochituate  water. 

The  subjoined  sketch  of  the  pond  (drawn  by  Edward  K. 
Clark,  C.  E.,)  will  serve  to  convey  an  idea  of  the  general 
outline  and  character  of  the  pond,  the  location  and  relative 
extent  of  the  bank  of  sawdust  and  marsh  mud  by  which  the 
water  was  fouled,  and  the  portion  of  the  pond  from  which 
the  ice  was  taken. 

The  proprietors  of  the  hotel,  impelled  by  a  proper  sense  of 
the  responsibility  resting  upon  them,  rendered  willing  assist- 
ance in  ferreting  out  the  source  of  the  trouble,  and  as  soon  as 
suspicion  was  directed  towards  the  ice,  its  further  use  was 
promptly  prohibited.  Coincident  with  this  disuse  of  the  ice, 
there  was  observed  an  abrupt  amelioration  in  the  symptoms 
of  nearly  all  who  had  hitherto  been  ill,  while  during  the 
remainder  of  the  season,  no  fresh  cases  of  this  character  are 
known  to  have  occurred. 

The  evidence  thus  collected  seems   to   render  it  almost 
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certain,  that  the  illness  in  question  was  induced  by  the  con- 
sumption of  ice  contaminated  by  decomposed  organic  matter. 

As  to  the  actual,  or  relative,  number  of  those  made  ill  io 
this  manner,  no  exact  estimate  can  be  made,  for  the  symptoms 
were,  as  a  rule,  not  sufficiently  severe  to  necessitate  the  aid 
of  a  physician. 

As  an  approximate  estimate  of  the  extent  of  the  mischief 
produced,  it  may  be  said  in  round  numbers,  that  the  ice  was 
consumed  in  variable  quantities  during  a  period  of  six  weeks 
by  five  hundred  individuals.  Of  these,  twenty-six  adults 
were  known  to  manifest  grave,  continued,  and  characteristic 
symptoms.  A  large  number,  proba.bly  the  majority,  of  tiie 
guests  drank  the  contaminated  water  with  apparent  impunity. 
In  some,  although  decided  illness  was  induced  during  the  first 
two  or  three  days  after  their  arrival,  an  habituation  to  the 
water  seemed  to  be  afterwards  acquired,  and  they  enjoyed  a 
subsequent  immunity  from  all  trouble.  In  the  case  of  several, 
on  the  other  hand,  the  stomach  seemed  to  resent  with  ever- 
increasing  emphasis  the  presence  of  the  foul  water,  nor  was 
relief  obtained  until  after  the  patients  had  quit  the  place. 
Thus  many  who  had  come  from  a  long  distance  with  the  hope 
of  strengthening  and  improving  their  physical  condition, 
returned  home  depressed,  and  without  even  having  preserved 
the  health  they  previously  had. 

It  is  worthy  of  remark,  that  no  person  under  the  age  of 
ten  was  known  to  be  affected  by  the  impure  ice. 

Great  responsibility  devolves  upon  those  who  undertake  to 
provide  food  and  drink  for  large  numbers  of  individuals,  and 
to  such  the  above  experience  inculcates  the  importance  of 
giving  especial  attention  to  the  purity  of  the  drinking-water, 
and  guarding  against  every  possible  source  of  contamination. 

The  notion  that  ice  purifies  itself  by  the  process  of 
freezing,  is  not  based  upon  trustworthy  scientific  observation. 
On  the  contrary,  it  is  utterly  wrong  in  principle  to  take  ice 
for  consumption  from  any  pond  the  water  of  which  is  so 
fouled  as  to  be  unfit  for  drinking  purposes. 
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Numerical  Results  of  Analyses — Continaed. 


Watbx  taxsv  ntOM  Poxd  ax 
Btb  Bkach.* 

GOMPOKENT  P^BTS. 

RmoUs  expras'd 
In    paru    per 
100,000. 

Beaalti  exprea*d 
In  grains  to  U. 
8.  gallon. 

It  ii 

Ainnionia,         •        •        •        • 

Albuminoid  ammonia, 

Inorganic  matter,     . 

Organic  and  volatile  matter,    . 

Total  solid  residue  at  212  deg. 
Fahrenheit,    .... 

Chlorine, 

Equivalent  to  chloride  of  sodi- 
um,         

Oxygen  required  to  oxidize 
organic  matter,     . 

0.0197 
0.0597 
64.96 
8.00 

0.0115 
0.0348 
87.88 
4.66 

0.0020 
0.0068 
1.61 
1.22 

72.96 
84.00 

56.03 

1.28 

42.54 
19.83 

32.68 

0.75 

2.83 
0.18 

• 

*  Residue  blackens  strongly  when  heated.    Evidently  a  large  amount  of  organic  mattar. 
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REPORT  ON  REGISTRATION  OF  PREVALENT  DISEASES. 


The  desirability  of  a  trustworthy  method  for  the  registration 
of  prevalent  diseases  is  undisputed.  Sanitarians  have  repeat- 
edly expressed  the  want,  but  have  failed  hitherto  to  realize  its 
fulfilment.  They  know  how  much  greater  would  be  their 
power  to  protect  the  public  health,  if  data  of  the  local  develop- 
ment and  progress  of  disease  were  promptly  afforded  to  them. 
They  recognize  the  fact  that  the  utility  of  such  a  registration 
is  amply  illustrated  in  the  control  which  boards  of  health 
exercise  during  invasions  of  Hmall-pox  prompt  measures  of 
prevention  by  isolation  being  thereby  made  possible  for  the 
defence  of  the  entire  community.  In  a  still  broader  sense, 
they  see  the  great  advantage  which  would  result  from  the 
opportunity  to  study  the  rise  and  fall  of  epidemics,  and  the 
development  of  diseases  whose  cause  lies  in  local  and  prevent- 
able conditions. 

Hitherto  health  authorities  have  relied  on  the  registration 
of  deaths  as  affording  a  basis  for  their  active  operations  in 
behalf  of  the  public  welfare,  as  well  as  for  generalizations  in 
sanitary  science.  A  persistently  high  rate  of  mortality  is  an 
indication  that  something  is  wrong  in  the  sanitary  condition  of 
the  community  reporting  it ;  it  is  a  signal  that  so  far  as  that 
region  is  concerned,  influences  are  at  work  which  den^and 
speedy  investigation  and,  if  it  be  possible,  prompt  removal. 
Therefore  the  registration  of  mortality  has  always  been  ac- 
knowledged as  an  invaluable  adjuvant  to  sanitary  adminis- 
tration. 

But  it  is  obvious  that  the  death-rate  does  not  represent  the 
actual  state  of  the  public  health,  the  real  amount  of  sickness, 
or  its  real  character  at  any  given  time  in  any  community. 
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An  entire  hamlet  may  be  smitten  by  an  epidemic  which 
makes  no  impression  on  the  bills  of  mortality.  The  schools 
of  a  township  may  be  forced  to  take  an  unseasonable  vacation 
by  a  general  invasion  of  whooping-cough,  which  may  cause  a 
comparatively  small  number  of  deaths.  Mild  scarlatina,  or 
diphtheria,  or  even  small-pox  may  sweep  through  a  village 
and  be  the  occasion  of  only  a  few  funerals.  On  the  other 
band,  an  exceptionally  severe  outbreak  of  infectious  disease 
may  be  attended  with  a  fatality  out  of  all  proportion  to  the 
number  sick,  and  thus  become  the  source  of  erroneous 
inferences.  So  that  it  seems  eminently  desirable  that  a  regis- 
tration of  diseases  should  in  some  way  be  put  into  operation, 
not  to  take  the  place  of  mortality-registration,  but  to  supple- 
ment it. 

To  the  public,  as  well  as  to  the  hofilth-authorities,  an  acca- 
rate  knowledge  of  the  prevailing  diseases  is  of  evident  value. 
An  official  bulletin,*  issued  at  stated  intervals,  declaring 
what  acute  diseases  are  present  in  a  specified  section,  and  in 
what  part  of  that  section  they  are  most  rife,  has  a  double 
usefulness  :  it  warns  well  people  to  avoid  the  risk  of  exposure 
.in  any  specially  infected  locality,  while  it  prevents  the  ill 
effect  of  sensational  items,  which  are  ever  on  the  alert  t<) 
startle  newspaper  readers  by  their  alarming  assertion  th:it 
this  or  that  dreaded  and  dangerous  malady  is  ^raging"  iu 
some  community  which  is  only  measurably  affected,  or,  it  may 
be,  is  wholly  exempt.  If  it  were  possible  to  publish  daily 
records  of  the  relative  prevalence  of  the  more  important  acute 
diseases,  and  of  their  comparative  gravity,  from  returns 
gathered  and  compiled  upon  authority,  the  people  might 
escape  the  apprehension  and  the  alarm  fostered  by  paragraphs 
for  which  nobody  is  responsible. 

The  analogy  between  such  a  scheme  and  the  already  estab- 
lished system  of  weather-reports  will  at  once  occur.  The 
eminent  usefulness  of  the  work  done  by  the  Signal  Service 
cauuot  be  gainsaid.  Its  value  to  commerce,  to  agriculture, 
and  to  the  conduct  of  ordinary  affairs,  has  been  fully  tested. 
The  "  weather  probabilities "  have  become  an  important 
feature  of  the  daily  news,  and  thousands  of  people  are  accus- 
tomed to  shape  their  plans  according  to  the  prognostications 
of  the  chief  of  the  bureau.     Already  we  have  intimations  of 
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a  greatly  extended  operation  of  the  system  of  weather-reports 
begun  BO  successfully  in  this  country ;  the  time  will  presently 
come,  when  an  international  bulletin  of  meteorological  obser- 
yationSy  taken  simultaneously  at  many  stations  in  the  north- 
em  hemisphere,  will  furnish  special  means  for  the  develop- 
ment of  this  department  of  scientific  study* 

In  like  manner,  the  prevalence  of  endemic  and  epidemic 
diseases  may  be  registered.  Large  areas  of  territory  may  be 
included  in  the  field  of  observation,  and  bulletins  issued  by 
a  central  authority  may  give  timely  warning  of  the  rise  and 
spread  of  zymotic  affections.  Just  as  the  *^  cautionary  signal  ^ 
now  tells  the  mariner  or  the  traveller  that  a  storm  is  coming, 
so  in  the  future  will  the  ofBdal  word  of  the  registrar  tell  the 
public  of  the  existence  of  infectious  and  contagious  diseases, 
their  gravity,  and  their  progress.  Indeed,  it  is  not  too  much 
to  predict  that  **probabilities^  may  yet  be  cast  with  some 
degree  of  precision,  as  we  advance  in  our  knowledge  concern- 
ing epidemics.  The  manifold  directions  in  which  such  a 
system  may  prove  useful  in  gathering  facts  concerning  epi- 
demiology, in  staying  groundless  alarm,  in  pointing  out 
localities  to  be  avoided,  in  indicating  specially  threatened 
places,  need  hardly  be  mentioned  farther. 

Yet  it  must  be  confessed,  that  there  are  many  and  serious 
difficulties  at  present  in  the  way  of  a  practical  realization  of 
such  a  plan.  Some  of  these-  obstacles  are  inevitable ;  others 
would  disappear  as  time  introduced  more  perfect  methods  of 
registration,  and  diminished  the  friction  of  new  machinery. 
It  is  proper  to  allude  briefly  to  some  of  these  hindrances. 

It  is  obvious  that  the  registrar  of  prevalent  diseases  is 
obliged  to  depend  for  his  working  material  upon  the  medical 
profession ;  his  information  must  come  from  physicians  upon 
whose  punctuality  and  uniform  fidelity  the  success  of  the  entire 
business  relies.  The  law  is  not  his  ally  in  this  matter,  as  in 
the  case  of  the  kindred  registration  of  mortality ;  the  labor 
attending  the  gathering  of  the  preliminary  facts  must,  there- 
fore, be  entirely  voluntary  and  public-spirited.  But  it  is  im- 
possible that  the  entire  medical  profession,  including  nil 
persons  styling  themse'ves  **  doctors,"  could  be  enrolled  in 
the  service ;  and  on  many  accounts  it  is  well  that  it  is  so, 
because,  as  is  amply  illustrated  in  mortality  registration,  the 
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certificates  furnished  by  the  numerous  company  of  pretenders, 
to  whose  ministrations  a  pretty  large  minority  of  the  people 
submit  themselves  in  tinaes  of  sickness,  are  of  doubtful  yalue, 
and  do  not  supply  reliable  data  for  sound  reasoning.  A 
purely  ideal  system  for  registering  prevalent  sickness  would 
involve  the  recording  of  every  case  of  acute  disease,  whether  it 
were  under  the  care  of  persons  representing  one  or  another 
degree  of  medical  skill,  or  indeed  of  those  without  any  degree 
at  all.  Such  a  comprehensive  plan,  even  supposing  it  to  be 
desirable,  is  not  practicable.  Reliance  must  therefore  be 
placed  upon  a  selected  number  of  observers,  who  will  regu- 
larly return  the  i'equired  facts.  The  registrar  will  aim  to 
secure  the  cooperation  of  the  best  physicians,  those  at  once 
the  most  accomplished  and  the  most  busily  engaged  in  their 
art.  He  will  be  fortunate  if  those  of  his  first  choice  do  not 
decline  his  overtures,  through  reluctance  to  accept  another 
draft  upon  their  professional  charity  and  good-nature.  Any 
scheme  of  this  sort  will  be  strong,  and  its  results  valid  in 
proportion  to  the  trustworthiness  of  those  who  are  its  practical 
supporters ;  success  depends  more  on  the  character  of  the 
observers,  than  upon  their  number.  The  first  difficulty,  there- 
fore, in  the  way  of  this  registration,  is  the  selection  of  men 
best  fitted  to  perform  the  primary  service ;  the  second  and 
greater  difficulty  is  to  enlist  these  volunteers  in  the  corps  of 
observation. 

But  supposing  the  corps  to  be  sufficiently  and  satisfactorily 
filled,  the  physicians  composing  it  representing  the  best  pos- 
sible quality  as  regards  medical  intelligence,  extent  of  observa- 
tion, fidelity,  the  next  obstacle  lies  in  the  fact  that  the  mat- 
ters to  be  reported  upon  are  not  of  an  absolute  character. 
The  meteorological  observer  is  sure  of  his  weather  record ; 
his  thermometer,  and  barometer,  and  anemometer  indicate  to 
him  positive  conditions,  about  which  there  can  be  no  mistake, 
the  proper  precaution  being  taken,  of  course,  concerning  the 
accuracy  of- the  instruments.  But  the  clinical  observer  deak 
with  matters  far  more  subtle  and  difficult ;  the  reliability  of 
his  record  of  observations  depends  upon  his  own  acuteness 
and  judgment.  He  reports  the  presence  or  absence  of  dis- 
eases whose  diagnosis  is  not  always  easy.  His  opinion  of  the 
nature  or  gravity  of  any  case  or  series  of  oases  may  be  quite 
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different  from  that  of  his  neighbor.  What  is  diphtheria  to 
one  obsenrer,  is  croup  or  simple  sore  throat  to  another ;  what 
is  febricula  to  one,  is  typhoid  fever  to  another;  what  is 
cholera  infantum  to  one,  is  infantile  diarrhoea  to  another; 
what  is  influenza  to  one,  is  bronchitis  or  severe  catarrh  to  an- 
other. For  this  diversity  there  is  no  radical  remedy.  It  is 
the  source  of  a  considerable  margin  of  error  in  the  registra- 
tion of  mortality,  affecting  the  causes  of  death ;  it  is  the  pos- 
sible origin  of  a  still  wider  range  of  uncertainty  in  the  results 
of  any  scheme  for  registering  diseases  which  do  not  afford,  in 
their  fatal  termination,  an  additional  indication  for  diagnosis. 
Our  chief  safe-guard  is  again  to  be  found  in  the  known  skill 
and  reputation  of  the  observers. 

The  liberality  of  the  State  Board  of  Health  permitted  dur- 
ing the  year  1875  a  plan  for  registering  prevalent  diseases  in 
Massachusetts  to  be  subjected  to  a  practical  test.  The  plan 
was  not  a  pretentious  one :  it  was  offered  as  an  initiatory  ex- 
periment in  a  field  of  sanitary  statistics  hitherto  unproductive. 
The  purpose  was  to  break  the  ground,  in  the  hope  that  other 
workers  might  be  tempted  to  carry  forward  and  perfect  a 
project  believed  to  contain  undeveloped  elements  of  value  and 
importance  to  the  public  welfare.  It  is  the  main  object  of 
this  paper  to  report  what  has  been  done,  the  methods,  and  the 
results. 

For  the  purposes  of  the  plan  devised,  the  State  of  Massa- 
chusetts was  divided  into  seven  sections  of  unequal  size,  but 
of  distinctive  topographical  characters.  The  hill  country  of 
Berkshire  formed  one  section.  The  second  region  comprised 
the  counties  of  Franklin,  Hampshire,  and  Hampden,  the 
** valley"  section,  traversed  and  drained  by  the  Connecticut 
River.  The  county  of  Worcester  constituted  the  third  or 
*^  midland  **  section.  The  **  north-eastern  "  section  included  all 
of  Essex  County,  and  all  of  Middlesex  County  except  eleven 
towns  and  cities  embraced  in  the  fifth  section.  This  latter, 
the  **  metropolitan,**  contained  Boston  and  its  suburbs,  the 
northern  boundary  being  the  valley  of  the  Mystic  River,  and 
the  southern  the  Neponset  River.  In  this  section  were 
included,  besides  the  city  proper,  with  its  recently  acquired 
outlying  territory,  the  following:  Hyde  Park,  Brookline, 
Newton,  Watertown,  Belmont,  Cambridge,  Arlington,  Som- 
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erville,  Melrose,  Medford,  Maiden,  Everett,  Winthrop,  and 
Chelsea.  The  ^*  south-eastern "  section,  the  largest  in  area, 
consisted  of  the  counties  of  Norfolk  (the  towns  of  Hyde 
Park  and  Brookline  excepted),  Bristol,  Plymouth,  and 
Barnstable.  The  islands  of  Martha's  Vineyard  and  Nan- 
tucket constituted  the  seventh,  or  ** island"  section.  These 
several  territorial  divisions  were  made  without  regard  to  their 
extent,  or  to  the  distribution  of  their  population,  but  solely 
with  reference  to  their  general  characters,  as  regards  situation 
and  surface. 

The  field  of  observation  having  thus  been  divided,  the  phy- 
sicians were  selected  in  each  district  to  perform  the  part  of 
observers.  The  principle  of  the  choice  has  been  intimated. 
The  aim  was  to  secure  the  cooperation  of  regularly  educated, 
intelligent  medical  men,  whose  field  of  practice  was  so  dis* 
tributed  as  to  enable  them  in  the  aggregate  to  give  a  compre- 
hensive and  accurate  weekly  conspectus  of  the  diseases  preva- 
lent in  the  entire  State.  In  cities  whose  sick  poor  were 
attended  to  by  means  of  an  organized  gratuitous  dispensary 
service,  the  physicians  of  the  visiting  staff  were  regarded  as 
particularly  desirable  reporters,  for  the  reason  that  the  pa- 
tients under  daily  observation  were  so  numerous,  and  of  such 
a  character,  as  to  have  considerable  influence  in  determining 
the  relative  prevalence  of  acute  diseases  in  their  localities. 

The  project  was  introduced  to  the  attention  of  the  profes- 
sion in  November,  1874,  the  following  circular  being  mailed 
to  one  hundred  and  sixty-eight  regular  physicians : — 

COMACOKWEALTH  OF  MASSACHUSETTS. 

State  Boabd  op  Hbaltb,  ) 
Boston,  Not.  1,  1874.    > 

Dear  Sir  : — The  State  Board  of  Health  is  very  desirous  of  get- 
ting weekly  information  of  the  diseases  prevalent  in  all  parts  of 
Massachusetts.  The  object  is  certainly  one  of  great  importance,— 
positive  knowledge  of  the  health  of  the  people,  as  well  as  of  the  dis- 
eases which,  at  any  time  and  place,  are  present,  or  which  threaten 
to  extend  as  epidemics. 

In  order,  however,  to  attain  this  end,  the  board  will  need  the 
cooperation  of  a  large  and  select  number  of  ph3'sician8,  in  Aill 
general  practice,  in  various  parts  of  the  State.  We  therefore  take 
the  liberty  of  asking  whether  you  will  consent  to  be  one  of  this 
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namber, — ^to  report  weekly,  daring  the  next  year  (1875),  the 
diseases  prevalent  in  your  yicinity.  The  inclosed  sample  postal 
card  will  indicate  the  proposed  method ;  it  will  be  observed  that  an 
endeavor  has  been  made  to  reduce  to  the  minimum  the  expendi- 
ture of  time  and  trouble  incident  to  the  service  asked  of  busy 
medical  men. 

The  board  has  appointed  Dr.  F.  W.  Draper,  of  Boston,  to  be  the 
registrar  of  this  new  Bureau  of  Health  Correspondence.  He  will  com- 
pile from  the  returns  received  a  concise  weekly  bulletin  of  prevalent 
diseases,  to  be  reported  to  the  secretary  of  the  board,  and  pub- 
lished, with  appropriate  comments,  for  the  information  of  the 
people.  At  the  end  of  the  year,  a  summary  of  the  accumulated 
observations  will  be  prepared  for  publication  in  the  annual  report 
of  the  board. 

If  the  board  is  successfhl  in  securing  the  cooperation  of  physi- 
cians in  the  accomplishment  of  this  plan,  the  practical  results  will 
be  of  essential  value,  not  only  to  the  State  at  large,  but  to  private 
individuals.  To  medical  men,  in  particular,  such  a  weekly  synopsis 
of  prevalent  diseases  would  be  possessed  of  obvious  interest.  It  is 
not  out  of  place  to  remark,  also,  that  the  present  scheme  is  the  first 
practical  attempt  in  any  part  of  the  world  to  make  a  systematic 
weekly  registration  of  diseases.  It  is  hoped  that  you  will  consent 
to  assist  the  board  in  executing  a  purpose  which  is  capable  of  being 
developed  to  very  usefhl  ends.  If  you  will  please  to  signify  3'our 
willingness  to  undertake  the  service  alluded  to,  the  proper  blanks 
will  be  forwarded. 

We  have  the  honor  to  be,  very  respectfully,  yours, 

HeNRT  I.   BOWDITCH, 

David  L.  Webster, 
j.  c.  hoadlet, 
Richard  FROiHiNaHAM, 
T.  B.  Newhall, 
R.  T.  Davis, 
Chas.  F.  Folsoh, 
Members  of  the  State  Board  of  Health, 

To  this  preliminary  request  for  cooperation,  one  hundred 
and  fifteen  physicians  responded  affirmatively.  In  March, 
1875,  this  number  was  increased  by  the  enlistment  of  the  aid 
of  seventy-nine  additional  physicians.  These  one  hundred 
and  ninety-four  medical  men  were  supplied  from  time  to  time 
with  postal-card  blanks,  to  be  filled  and  forwarded  to  the 
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registrar.  This  blank  form,  of  which  a  copy  is  here  given, 
was  intended  to  procure  the  maximum  of  information  with 
the  least  amount  of  machinery  and  detail. 


Report  of  Diseases  prevalent 
during  tlie  Week  ending 
Saturday, 1875. 
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Oholera  Infantum 
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Group  (Ifembraneom) 
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If  more  particulars  had  been  called  for,  necessitating  an 
additional  outlay  of  time  and  thought  on  the  part  of  the  active 
practitioner,  much  less  would  have  been  gained  in  the  end. 
The  form  has  served  admirably  throughout  the  year.  Future 
experience  may  indicate  the  time  when  more  elaborate  data  can 
be  asked  for  and  obtained ;  the  point  has  not  yet  been  reached 
when  a  state  commission  can  draw  from  an  overworked  pro- 
fession long-continued  gratuitous  service,  unless  that  service 
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be  of  the  simplest  nature,  and  to  secure  most  useful  ends.  It 
is  a  pleasure  in  this  connection  to  testify  to  the  faithfulness  and 
uniformity  with  which  the  physicians  have  discharged  their 
promise  to  codperate  in  this  work.  It  was  to  be  expected  that 
some  would  fail  and  drop  out  of  the  ranks  before  the  year  was 
ended ;  but  to  the  large  majority,  the  registrar  feels  indebted 
for  well-sustained  assistance.  Without  this  aid ,  the  plan  would 
have  come  to  naught ;  to  it  the  experiment  owes  nearly  the 
whole  of  its  success.  If  one  would  seek  for  some  sign  that  the 
r^istration  of  diseases  is  a  desideratum,  and  that  the  present 
method  has  in  it  some  quality  of  favor,  he  might  find  such  evi- 
dence in  this  ready  response  and  long-sustained  support  on 
the  part  of  many  of  the  best  representative  physicians  of  the 
State. 

The  reports  returned  at  the  end  of  each  week  were  assorted 
by  districts,  the  initial  letter  at  the  left  upper  corner  of  each 
card  being  designed  to  facilitate  that  work.  The  diseases 
reported  by  each  section  were  then  compiled  from  the  cards, 
and  a  percentage  computed  between  the  number  reporting 
each  disease  and  the  whole  number  reporting  for  that  week 
for  that  district ;  thus,  if  from  the  midland  section,  in  a  given 
week,  twenty-five  (25)  cards  were  received,  of  which  eigh- 
teen (18)  returned  pneumonia  as  prevalent,  the  percentage. 
for  pneumonia  for  that  week  and  that  section  would  be  sev- 
enty-two (72) .  Inasmuch  as  the  number  reporting  from  week 
to  week  necessarily  varied  somewhat,  this  computation  of  the 
percentage  would  appear  to  show  better  than  any  other  way 
the  relative  changes  in  the  prevalence  of  diseases.  All  the 
sections  having  been  analyzed  in  this  way,  the  summary  for 
the  State  at  large  was  obtained  in  a  similar  manner  by  aggre- 
gating the  returns.  The  results  of  the  analysis  for  each  sec- 
tion and  for  the  State  were  transferred  to  charts,  which  pre- 
sented to  the  eye  a  graphic  picture  of  the  prevalence  from 
week  to  week  of  acute  diseases,  the  regular*  curves  giving  a 
satisfactory  notion  of  their  development  and  decline. 

One  feature  of  the  work,  and  that  by  which  the  public  has 
known  of  its  progress,  has  been  the  weekly  bulletins.  From 
the  cards,  and  from  the  charts,  was  readily  made  a  brief  sum- 
mary, setting  forth  the  diseases  prevalent  in  the  various  parts 
of  the  State,  with  a  comparative  record  giving  the  increase  or 
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decline  of  the  more  dreaded  affections.  This  weekly  bulletin 
wa3  published  simultaneously  on  Thursday  mornings  through- 
out the  year  in  the  "Boston  Medical  and  SurgicalJoumal," 
^nd  in  the  Boston  "Morning  Journal."  A  single  specimen 
will  suffice  to  show  the  general  character  of  these  announce- 
ments : — 

^^  The  following  is  a  bulletin  of  the  diseases  prevalent  in  Massa- 
chusetts during  the  week  ending  January  16,  1875,  compiled  nnder 
the  authority  of  the  State  Board  of  Health,  from  the  returns  of  phy- 
sicians representing  all  sections  of  the  State : 

^^  In  Berkshire,  pneumonia,  rheumatism,  bronchitis,  and  typhoid 
fever.    Diphtheria  and  croup  are  less  prevalent. 

^^  In  the  Connecticut  Valley,  bronchitis,  influenza,  rheumatism, 
diphtheria,  pneumonia,  whooping-cough,  and  croup ;  scarlatina  is 
less  prevalent.     One  physician  in  Springfield  reports  meningitis. 

'*  In  the  midland  section,  mild  bronchitis,  severe  pneumonia,  in- 
fluenza, rheumatism,  whooping-cough,  scarlatina,  and  diphtheria. 
Erysipelas  is  reported  as  *  epidemic '  in  the  northern  part  of  Worces- 
ter County. 

^'  In  Middlesex  and  Essex  counties,  influenza,  bronchitis,  scarla- 
tina, rheumatism,  pneumonia,  and  whooping-cough.  Measles  and 
diphtheria  are  subsiding. 

*'In  the  metropolitan  section  (Boston  and  its  suburbs),  bron- 
chitis, pneumonia  (not  fatal),  rheumatism  (sub-acute),  measles, 
scarlatina,  influenza,  and  whooping-cough.  Diphtheria  and  tonsil- 
litis appear  to  be  subsiding  together. 

^^  In  the  south-eastern  counties,  mild  bronchitis,  influenza,  pneu- 
monia, rheumatism,  whooping-cough,  and  croup.  Scarlatina  is  less 
prevalent. 

^^  It  appears  that  bronchitis,  pneumonia  and  rheumatism  prevail 
in  all  parts ;  croup  and  diphtheria  are  most  prevalent  in  the  Coo- 
necticut  Valley;  scarlatina  is  in  the  midland,  north-eastern  and 
metropolitan  sections,  its  type  being  generally  mild;  whooping- 
cough  prevails  mostly  in  the  rural  sections. 

**  Since  last  week  there  has  been  a  decline  in  the  following :  Mea- 
sles, diphtheria,  and  tonsillitis.  Bronchitis,  influenza,  pneumonia, 
rheumatism,  scarlatina,  and  erysipelas  show  an  increased  prevalence. 
Croup  and  whooping-cough  are  the  same  as  at  last  report. 

"  F.  W.  Draper,  M.  D.,  Begistrar." 

But  the  weekly  statements  do  not  exhaust  the  account  of 
the  fruits  which  the  scheme  has  made  apparent;  the  bulle- 
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tins  served  their  purpose,  and  fulfilled  their  end,  as  soon  as 
they  were  published ;  they  were  essentially  ephemeral.  It  is 
possible  to  gather  from  the  returns  some  results  of  a  more 
permanent  ralne.  The  geographical  distribution  of  non- 
fatal diseases,  their  development  considered  with  relation  to 
the  changes  of  the  seasons,  their  more  or  less  distinctly  defined 
local  manifestation,  their  relation  to  meteorological  variations, 
are  all  capable  of  being  demonstrated.  The  accompanying 
charts  are  intended  to  show  the  relative  prevalence  of  acute 
diseases  in  the  State  at  large  during  the  year.  It  will  be  use- 
ful to  add  a  few  notes  concerning  the  different  sections  whose 
charts  are  not  introduced. 

Berkshire. — During  January,  croup  and  diphtheria  were  quite 
prevalent;  but  they  subsided  as  the  spring  advanced,  and 
remained  absent  until  October,  when  a  slight  accession  oc- 
curred. Influenza  and  bronchitis  were  present  throughout 
the  winter  and  spring  months,  but  they  disappeared  before 
the  first  of  June,  to  reappear  in  late  autumn  ;  pneumonia  and 
rheumatism  followed  a  similar  course.  There  was  some 
typhoid  fever  in  the  first  three  months  of  the  year ;  it  disap- 
peared in  April,  to  return  in  September,  and  continue  through 
the  autumn.  The  diurrhoBal  diseases  of  summer  began  their 
invasion  at  about  the  first  of  August,  considerably  later  than 
in  some  of  the  more  populous  sections ;  they  subsided  in  the 
second  week  of  October.  Whooping-cough  was  never  entirely 
absent.  Measles  had  a  very  limited  course  during  February, 
March,  and  April,  and  it  reappeared  in  some  parts  in  Decem- 
ber. Scarlatina  was  present  (but  not  prevalent)  during 
April,  May,  and  June.  In  April,  the  town  of  Lee  reported 
the  presence  of  small-pox. 

The  Valley  of  the  Connecticut. — This  section  began  the 
year  with  bronchitis,  diphtheria,  pneumonia,  and  rheumatism 
as  its  prevailing  diseases.  In  February,  bronchitis  was  joined 
by  influenza,  and  both  held  sway  till  the  middle  of  March, 
when  they  subsided  together,  reaching  their  point  of  least 
prevalence  in  midsummer,  but  returning  with  October,  and 
continuing  to  prevail  quite  generally  during  the  rest  of  the 
year.  Diphtheria  was  at  no  time  wholly  absent ;  it  was  most 
prevalent  in  January,  least  prevalent  in  August ;  from  the 
first  of  October  to  the  close  of  the  year  it  was  again  quite  rife, 
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especially  in  the  cities  and  larger  towns.  Pneumonia  and 
rheumatism  kept  their  course  together  from  January  to  June, 
when  the  former  subsided  while  the  latter  continued ;  after 
the  first  of  October  both  diseases  increased  in  prevalence  till 
the  end  of  the  year.  Measles  had  a  limited  course  in  Jauuaiy 
and  February,  and  again  in  May  and  June,  but  it  was  never 
epidemic,  as  in  some  of  the  more  eastern  parts ;  in  the  late 
autumn,  the  town  of  South  Hadley  suffered  from  the  combined 
presence  of  measles  and  diphtheria.  Scarlatina  maintained 
its  hold  throughout  the  year,  but  it  was  only  moderately 
prevalent.  Small-pox  was  reported  in  the  spring  by  a  few 
towns  (Holyoke,  Easthampton,  Wilbraham,  Huntington),  but 
the  disease  did  not  extend.  The  summer  diseases  (diarrhoea, 
dysentery,  cholera  infantum,  and  cholera  morbus)  first  ap- 
peared in  the  last  week  in  June,  reaching  their  maximum 
prevalence  in  August,  and  disappearing  in  October,  diarrhoea 
being  the  first  to  enter  and  the  last  to  leave  the  stage.  Ty- 
phoid fever  was  first  reported  in  the  last  week  of  July ;  it 
steadily  advanced  till  the  last  week  of  September,  and  thence- 
forward it  declined ;  in  the  towns  along  the  banks  of  the  river 
a  remittent  type  of  fever  was  observed.  Cases  of  cerebro- 
spinal meningitis  were  reported  in  the  earlier  months  of  the 
year  as  present  in  the  northern  parts  of  this  section  (Shel- 
burne,  Ashfield,  etc.). 

Midland  (  Worcester  County), — Bronchitis,  influenza,  pneu- 
monia, and  rheumatism  held  the  highest  place  in  the  scale 
from  January  to  June ;  measles  and  scarlatina  came  next  in 
the  list,  the  former  reaching  its  highest  point  in  February, 
and  continuing  till  August,  the  latter  having  its  maximum  in 
March,  but  prevailing  to  a  limited  extent  throughout  the  year. 
Whooping-cough  was  reported  through  January,  February, 
and  March.  Typhoid  began  in  the  last  week  of  July,  and 
was  most  abundant  in  October ;  it  held  the  highest  place  in 
the  list  in  that  mouth.  Diarrhoea  led  the  van  of  the  summer 
maladies,  beginning  in  June,  and  followed  a  fortnight  later 
by  dysentery,  cholera  morbus,  and  cholera  infantum,  their 
maximum  prevalence  being  in  August  jand  September.  In 
October,  bronchitis  and  influenza  reappeared  coincidently 
with  the  occurrence  of  epizootic  catarrh.  Several  towns  in 
the  Bhickstoue  Valley  reported  small-pox  at  the  close  of  win- 
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ter,  and  in  the  spring.  M illbury  reported  an  unusual  number 
of  puerperal  fever  cases  in  May.  **  German  measles  "  (r5theln) 
was  frequently  observed  in  the  spring. 

■  North-eastern. — The  diseases  of  the  respiratory  organs 
(bronchitis,  pneumonia,  and  influenza)  held  sway  till  June, 
when  they  subsided,  to  return  in  October,  and  continue  to  the 
end  of  the  year.  Measles  and  scarlatina  were  very  general 
throughout  the  earlier  half  of  the  year,  and  the  autumn  wit- 
nessed their  revival.  ''German  measles"  was  frequently 
reported  in  the  spring.  Whooping-cough  was  prevalent  dur- 
ing the  first  six  months,  but  it  disappeared  in  midsummer. 
Rheumatism  kept  its  hold  throughout  the  year.  Diphtheria 
was  more  common  during  the  last  three  months  than  at  any 
other  time ;  it  was  not  as  rife  in  this  section  as  in  some  other 
parts  of  the  State.  The  last  week  in  July  was  the  time  at 
which  the  diseases  of  summer  began ;  their  highest  point  was 
reached  in  September;  their  disappearance  occurred  in  the 
last  week  of  October.  Typhoid  fever  commenced  in  August, 
was  most  prevalent  in  September,  and  declined  in  October. 
In  the  spring,  isolated  cases  of  cerebro-spinal  meningitis  were 
reported  as  present  in  certain  towns  in  Essex  County.  The 
year  has  not  been  an  unhealthy  one  in  this  section ;  influenza, 
measles,  and  scarlatina  have  been  the  only  diseases  which  had 
a  prolonged  or  very  general  prevalence. 

JkfetropolUan. — The  first  returns  of  the  year  indicated  the 
prevalence  of  bronchitis,  measles,  pneumonia,  rheumatism 
and  scarlatina.  These  diseases  kept  their  place  at  the  head 
of  the  list  until  June.  In  February  they  were  augmented  by 
an  epidemic  of  influenza,  which  continued  till  the  middle  of 
May.  Scarlatina  reached  a  high  point  in  March,  then  sub- 
sided during  the  summer  months,  to  return  in  October,  and 
to  become  more  prevalent  in  December  than  at  any  time 
during  the  year.  Diphtheria  secured  a  hold  early  in  the  year, 
declined  somewhat  in  the  spring  and  summer,  but  reappeared 
in  September,  and  was  quite  rife  from  that  time  until  the  end 
of  December.  Tonsillitis  was  common  during  the  first 
quarter.  Whooping-cough  prevailed  to  a  limited  extent 
during  the  fii*st  foiir  months.  The  group  of  summer  affSec- 
tions  began  to  develop  in  the  last  week  of  June,  was  most  rife 
in    August,   and   subsided  in  the  early  part    of   October. 

.    62 
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Typhoid  was  never  absent  during  the  year ;  its  increase  began 
in  the  middle  week  of  August,  the  highest  place  being  reached 
in  the  middle  of  October ;  it  was  not  as  prevalent  here  as  in 
some  of  the  rural  sections.  At  the  close  of  the  year,  bron- 
chitis and  pneumonia  headed  the  list  of  prevalent  diseases, 
and  diphtheria  and  scarlatina  came  next  in  order.  ROtheln 
prevailed  quite  generally  in  the  spring,  accompanying  the 
epidemic  of  measles,  and  appearing  in  this  section  before 
developing  elsewhere.  Epidemic  catarrh  occurred  in  October, 
coincident ly  with  the  epizo5tic  disease. 

South-eastern, — Bronchitis  and  influenza  were  rife  from 
January  till  June.  Pneumonia  and  whooping-cough  prevailed 
extensively  from  February  to  April.  Diphtheria  was  present 
from  January  to  April,  and  again  in  the  autumn,  its  maxi- 
mum being  in  October ;  it  was  less  prevalent  than  in  most 
other  parts  of  the  State.  Measles  prevailed  in  March,  but 
not  at  any  time  so  extensively  as  in  the  metropolitan  and 
north-eastern  sections.  Scarlatina  was  present  during  the  first 
six  months,  and  again  in  the  last  quarter,  but  not  extensively. 
July  witnessed  the  accession  of  the  diarrhoeal  diseases,  August 
their  maximum  prevalence,  and  October  their  decline.  Sep- 
tember and  October  were  the  months  in  which  typhoid  fever 
was  the  most  rife.  In  March  and  April,  small-pox  was  in 
Fall  River,  but  it  did  not  extend. 

The  towns  upon  the  islands  in  Martha's  Vineyard  have 
been  comparatively  exempt  from  acute  diseases  throughout 
the  year. 

The  charts  of  the  various  sections  enable  us  to  trace  the 
wavelike  progress  of  contagious  diseases.  It  is  made  appar- 
ent that  the  strictly  contagious  affections  do  not  assail  large 
areas  of  territory  coincidently,  but  that  their  invasion  is  pro- 
gressive. Thus,  measles  was  epidemic  in  Boston  in  Januaiy, 
February,  and  March ;  it  was  hardly  mentioned  in  the  returns 
from  the  north-eastern  and  the  south-eastern  section  before 
March,  and  while  it  was  subsiding  in  Boston,  it  was  most 
abundant  to  the  north  and  the  south  of  that  city.  March, 
April,  and  May  found  it  in  the  midland  section,  while  May 
and  June  were  the  months  in  which  it  was  most  prevalent  in 
the  valley  of  the  Connecticut. 

Cerebro-spinal  meningitis  occurred  sporadically  throughout 
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the  year  in  all  the  sections  ;  but  it  did  not  have,  at  any  time, 
or  in  any  place,  a  very  marked  prevalence.  Many  of  the 
observers  noted  its  coincidence  with  bad  drainage  and  other 
unsanitary  conditions. 

The  distinction  of  diseases,  according  to  their  type,  as  mild 
and  severe,  has  been  observed  by  those  making  the  weekly 
returns.  It  is  impossible  in  this  summary  to  make  use  of 
this  discrimination,  but  in  the  course  of  the  year  it  has  been 
very  useful  in  determining  the  relative  gravity  of  the  various 
affections  in  regard  to  time  and  place.  It  may  be  stated  in  a 
general  way,  that  in  all  parts  of  the  State,  the  year  through, 
the  milder  forms  of  acute  diseases  have  predominated. 

The  sensitiveness  of  the  public  health  to  weather-variations 
has  been  shown  repeatedly  by  means  of  the  weekly  returns. 
A  sudden  change  in  temperature  or  in  humidity,  has  again 
and  again  indicated  its  effect  upon  the  amount  and  gravity  of 
the  prevailing  diseases.  A  single  instance,  which  many  per- 
sons in  Massachusetts  will  recall,  may  be  cited  as  an  example 
of  this.  The  fourth  week  in  April,  the  week  in  which  the 
centennial  celebrations  at  Concord  and  Lexington  occurred, 
was  marked  by  a  severe  cold  snap  after  an  interval  of  mild 
weather.  The  sickness  returns  for  the  week  represented  a 
very  decided  iucrease  of  acute  diseases ;  bronchitis,  influenza, 
rheumatism,  pneumonia,  whooping-cough,  measles,  scarlatina, 
and  Bore  throat  were  returned  as  being  much  more  prevalent. 
It  is  one  of  the  advantages  of  such  a  system  of  sickness- 
registration  that  it  shows  at  any  time,  and  without  delay,  the 
effect  of  weather-changes,  making  a  far  more  prompt  and 
satisfactory  exhibition  of  the  influence  of  such  changes  upon 
the  public  health,  than  is  possible  with  the  mortality-table 
which  gathers  the  more  distant,  indirect,  and  partial  results  of 
the  same  phenomena. 

It  is  to  be  remarked,  in  conclusion,  that  the  method  of 
sickness-registration,  tested  in  Massachusetts  during  the  last 
year,  has  surpassed  the  expectations  of  many  who  were  inter- 
ested in  its  trial.*    Experience  has  discovered  certain  defects 

*  When  it  is  remembered  that  the  State  contains  a  population  of  1,651,912 
persons,  living  in  19  cities  and  3S2  towns ;  that  the  average  weekly  number 
of  physicians  who  have  reported  in  season  for  the  published  bulletin,  con- 
cerning the  prevalent  sickness  in  all  these  cities  and  towns,  and  of  all  these 


492       STATE  BOARD  OF  HEALTH.   [Jan.76. 

in  it,  which,  in  future,  might  be  avoided.  The  year's  woik 
has  demonstrated  the  willingness  of  the  medical  profession 
to  cooperate  in  such  a  registration,  and  this  fact  alone  is  a 
significant  result  of  the  trial.  It  is  to  be  hoped  that  the 
recording  of  prevalent  diseases  may  yet  become  as  indispen- 
sable a  department  of  the  public  service  as  is  the  registering 
of  mortality  at  the  present  time.  It  matters  little  what  the 
details  of  the  method  are,  or  who  originates  them,  if  only 
they  are  practicable,  and  their  results  are  good.  The  need 
of  such  a  record  is  undeniable  ;  its  fulfilment  is  a  question  of 
time.  In  the  words  of  a  distinguished  leader  in  sanitary 
reform,  **  Registration  of  deaths  represents  the  wrecks  which 
strew  the  shore,  while  that  of  sickness  would  tell  us  of  the 
coming  storms,  and  enable  us  to  trim  our  vessels  to  meet 
them.  Till  we  have  such  a  system  of  disease-registration, 
public  health  cannot  be  administered  with  full  intelligence."* 

people,  has  scarcely  reached  six  scores,  and  that  these  physicians  have  based 
their  returns,  not  on  data  of  absolute  statistical  accuracy,  but  on  their  gen- 
eral knowledge  of  what  was  going  on  around  them,  the  results  of  the  year*i 
experiment  may  seem  insignificant  to  the  critical.  It  is  irankly  admitted 
that  the  results  of  this  single  year's  work  are  without  much  Talae  in  them- 
selres,  but  it  is  insisted  that  the  method  of  registration  should  not  lie  judged 
according  to  the  fruits  of  this  short  period  of  trial.  Two  measures  at  once 
suggest  themselves  for  rendering  the  plan  more  effective  in  future,  and  both 
these  measures  are  practicable:  first,  to  enlarge  the  number  of  weekly  medi- 
cal reporters ;  and,  secondly,  in  proportion  as  that  is  accomplished  within 
the  limits  already  alluded  to,  to  call  for  statements  which  shall  more  fully 
satisfy  the  requirements  of  statistical  correctness.  When  the  fact  is  recalled, 
that  the  registration  of  vital  statistics  has  required  more  thau  a  quarter  of  a 
century  to  attain  its  present  place,  it  can  scarcely  be  expected  that  any 
registration  of  sickness  can  come  full  panoplied  into  being,  or  that  its  fixst 
fruits  will  be  entirely  satisfactory. 
*  Bight  Hon.  Lyon  Playfair,  F.  B.  S.    Address  on  Sanitary  Reform.    1874. 
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The  somewhat  confbsed  state  of  the  registration  department,  aris- 
ing from  contemplated  changes  in  the  mode  and  management  of  the 
mortality  registration,  has  made  it  a  little  difficult  to  obtain  an  accu- 
rate estimate  of  the  mortality  of  Boston  for  the  past  year.  As  the 
only  returns  for  the  whole  year  are  those  of  the  registrar,  these  have 
been  adopted,  although  not  entirely  accurate,  the  number  of  deaths 
registered  by  him  for  the  last  seven  months  of  the  year  falling 
considerably  short  of  that  contained  in  the  tables  of  the  City  Board 
of  Health. 

It  appears  from  the  returns  of  the  city  registrar  that  the  number 
of  deaths  in  Boston,  in  1875,  was  8,954,  this  exceeding  by  eleven 
hundred  the  number  recorded  in  the  previous  year,  an  increase  that 
may  be,  in  part,  attributed  to  the  unusual  length  and  severity  of 
the  winter,  together  with  extraordinary  epidemic  influences  during 
the  latter  part  of  the  year.  With  a  population  that  may  be  fairly 
estimated  at  342,000,  we  have  accordingly  a  death-rate  of  26.18  in 
the  thousand  living,  which  is  an  increase  of  2.59  per  thousand  over 

*  An  attempt  was  made  to  compare  the  mortality  of  Boston  daring  the 
past  year  vfith  that  of  1870,  using  for  that  purpose  the  census  of  1675,  and 
the  "  health-districts''  into  which  the  city  had  been  subdivided  by  the  late  Dr. 
Derby.  It  was  found,  however,  that  the  records  of  the  city  registrar  did  not 
contain  information  of  sufficient  exactness  to  make  it  advisable  to  publish  a 
report  based  upon  those  returns. 

For  that  part  of  the  year  during  which  the  City  Board  of  Health  has  pre- 
served the  records,  statistics  of  g^at  value  have  been  preserved  in  a  manner 
to  make  them  accessible  and  thoroughly  to  be  relied  upon,  for  the  first  time 
in  the  history  of  Boston.  It  was  hoped  that  the  erroneous  results  reached 
in  the  paper  on  the  mortality  of  Boston  could  be  rectified,  by  means  of  com- 
parison with  the  accurate  records  of  the  Board  of  Health.  It  was  found, 
however,  at  a  late  day,  that  this  was  impossible  within  the  limits  of  time 
allowed  the  writer,  and  the  board  regret  to  be  compelled  to  withdraw  a 
paper  of  value.  The  following  report,  originally  prepared  for  the  **  Health 
of  Towns,''  is  commended  by  the  board  to  that  careful  consideration  which 
the  reputation  of  the  writer  and  its  thorough  research  deserve.    [£d. 
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that  of  1874,  and  of  1.68  over  the  estimated  mean  death-rate  of 
Boston.  In  the  mortality  tables  of  the  City  Board  of  Health  for 
the  seven  months  ending  December  81,  1875,  there  are  79  more 
deaths  recorded  (han  appear  in  the  returns  of  the  registrar,  which, 
added  to  those  already  quoted,  give  9,088  as  the  whole  reported 
mortality  for  the  year,  and  a  death-rate  of  26.41 ;  and  for  Boston, 
exclusive  of  the  three  recently  annexed  towns,  26.80  per  thousand. 
By  further  excluding  Boxbury  and  Dorchester,  the  death-rate  rises 
to  28.82,  which  is  not  far  f^om  four  per  thousand  above  the  mean 
death-rate  for  Boston  previous  to  the  annexation  of  these  five  towns. 
The  high  death-rate  that  has  characterized  Boston  for  some  years 
past,  is  largely  due,  as  is  shown  in  the  recent  report  on  the  Sanitary 
Condition  of  Boston,  to  the  excessive  mortality  among  infants  and 
children  under  five  years  of  age,  the  mean  death-rate  under  one  far 
surpassing  that  of  London,  and  almost  equalling  that  of  Liverpool,  the 
most  unhealthy  of  English  cities.  The  year  that  has  now  closed  is 
by  no  means  an  exceptional  one  in  this  respect,  the  death-rate  of 
infants  under  one  being  somewhat  above,  although  that  of  children 
under  five  falls  a  little  below,  the  mean  for  the  last  four  census  years. 
The  rate  above  five  was  also  2.7  per  thousand  above  the  mean  for  the 
same  years,  as  also  considerably  above  the  mean  decennial  death- 
rate  for  London,  as  appears  from  the  following  table : — 
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99.2 

97.2 

86.8 

95.6 
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15.6 

15.6 
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16.1 

25.4 

23.6 

24.3 

26.1 

24.8 

78.0 
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The  diseases  that  have  been  most  prevalent  are  phthisis,  pneu- 
monia, and  three  diseases  of  the  zymotic  class, — scarlatina,  diphthe- 
ria, and  cholera  infantum,  to  which  may  be  added  typhoid  fever. 

The  mortality  from  phthisis,  which  was  somewhat  higher  in  the 
first  and  fourth  quarters  of  the  year,  was  less  by  seventeen  than  in  the 
previous  year ;  the  percentage  of  deaths  to  the  whole  mortality  falling 
to  14.90,  or  3.86  to  the  thousand  living,  which  is  less  than  the  mean 
death-rate  A*om  this  disease  for  the  last  ten  years,  and  pretty  nearly 
corresponds  with  the  mean  decennial  death-rate  throughout  the 
State,  and  marking  a  still  further  decline  in  the  mortality  from  this 
disease,  which  has  for  some  years  been  steadily  decreasing.    The 
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highest  Damber  of  deaths  (five  per  thousand)  was  In  the  twenty-third 
district,  which  comprises  the  northern  slope  of  Beacon  Hill,  including 
the  narrow,  crowded  streets  at  its  base  lying  between  West  Boston 
and  East  Cambridge  bridges.  The  northern  side  of  this  hill  is  in- 
habited largely  by  a  colored  population,  and  from  its  northerly 
exposure,  and  the  nature  of  the  soil,  is  cold  and  damp.  From  the 
analysis  of  the  mortality  statistics  given  in  the  report  of  the  Com- 
mission on  the  Sanitary  Condition  of  Boston,  above  referred  to,  it 
is  shown  that  the  high  rate  of  mortality  (torn  phthisis  is  in  a  great 
measure  due  to  the  large  Irish  population,  who  show  a  marked  pro- 
clivity to  lung  affections. 

The  deaths  from  pneumonia  numbered  666,  or  more  than  100 
more  than  in  1874,  and  7.43  per  cent,  of  the  whole  mortality.  This 
disease  was  especially  fatal  in  the  first  quarter  of  the  year,  and  its 
prevalence  was  probably  due  to  the  cold  and  prolonged  winter ;  the 
average  temperature  for  the  first  three  months  being  25.2,  which 
is  six  degrees  lower  than  during  the  same  period  in  the  previous 
year.  The  largest  number  of  deaths  was  in  district  23,  where  the 
death-rate  was  2.3  per  thousand.  The  lowest  mortality  was  in 
district  28. 

The  large  mortality  (torn  scarlatina  and  diphtheria  was  due  to 
epidemic  infiuences,  not  unaided  bj^  local  causes,  which  will  be 
alluded  to  below.  The  number  of  deaths  froin  scarlatina  was  un- 
usually large,  amounting  to  530,  or  5.91  per  cent,  of  the  whole 
mortality.  It  was  especially  fatal  in  districts  20,  21,  35,  39  and  42, 
where  filth  and  foul  air  have  for  years  been  allowed  to  do  their 
legitimate  work  unmolested.  The  highest  rate  of  mortality  was  in 
Brighton  (district  45),  where  the  death-rate  was  six  in  the  thousand, 
not  an  improbable  cause  of  which  is  suggested  by  one  of  our  Brighton 
correspondents. 

The  deaths  from  diphtheria  gradually  increased  from  49  in  the 
first  three  months  of  the  year  to  234  in  the  last  quarter,  amounting 
to  418  for  the  whole  year,  and  making  4.66  per  cent,  of  the  entire 
mortality,  and  a  higher  death-rate  from  this  diesase  than  ever  before 
here  recorded.  The  highest  mortality  was  in  districts  38  and  45. 
No  deaths  were  reported  from  district  26.  Deaths  from  mem- 
braneous croup,  which  was  more  prevalent  than  usual,  are  not 
included  in  this  estimate.  The  death-rate  from  the  latter  disease 
was  0.64  per  thousand,  or  2.45  per  cent,  of  the  whole  mortality, 
being  nearly  double  the  mean  for  the  previous  ten  years. 

There  were  680  deaths  from  cholera  infantum,  which  is  one  more 
than  the  number  recorded  in  1874.  These  occurred  mostly  from 
June  to  October,  inclusive,  the  highest  weekly  number  being  in 
the  first  week  in  August.    The  districts  where  it  mostly  prevailed 
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were  those  where  it  has  been  observed  in  previous  years, — in  over- 
crowded parts  of  the  city,  exposed  to  every  insanitary  condition. 
No  case  was  reported  fh>m  district  28. 

The  mortality  from  all  the  diarrhceal  diseases  taken  together, 
including  the  last  mentioned,  was  999,  which  is  not  far  from  one- 
ninth  of  the  whole  mortality  for  the  year. 

The  deaths  from  typhoid  fever  were  225,  or  2.51  per  cent,  of  the 
whole  mortality,  the  number  reported  for  the  last  half  of  the  year 
being  nearly  double  that  of  the  first  six  months.  Many  of  the  cases 
are  believed  to  have  been  imported  from  the  country. 

The  mortality  from  the  prevalent  zymotic  diseases,  taken  together, 
mainly  due  to,  scarlatina,  diphtheria  and  the  diarrhceal  diseases, 
although  not  so  high  as  in  1872,  when  the  small-pox  proved  so 
fatal,  was  considerably  above  the  decennial  death-rate  from  1865  to 
1874,  as  will  appear  from  the  following  table : — 


Comparative  Mortality  from  Zymotic  Diseases  in  1875, 


Mean  for 
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/1.98 
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7.81 
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.  Deaths  per  1,000,     . 
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0.66 
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2.64 

It  is  to  a  few  diseases  of  this  class,  as  has  been  shown  by  the 
able  report  above  referred  to,  that  is  largely  due  the  high  death- 
rate  of  Boston  for  many  years  past.  More  than  one-fourth  part  of 
the  entire  mortality  the  last  year  is  attributable  to  these  diseases ; 
and,  as  the}'  are  believed  to  be  especially  promoted  by  insanitary 
conditions  peculiar  to  certain  localities,  the  testimony  of  physicians 
was  requested  as  to  how  far  they  were  able  to  trace  the  influence  of 
these  conditions  in  tbe  cases  that  had  fallen  under  their  observation. 
The  circular  addressed  to  them  contained  the  following  questions:— 

i.  Have  dipMheria^  scarlet  fever ^  and  typhoid  fever  been^  in  your 
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experience^  more  prevalent  or  not  during  the  past  year  than  in  the 
preceding  year  or  years  f 

3.  Have  you  had  reason  to  regard  these  diseases  as  due  to  defect- 
ive drainage  or  the  presence  of  sewer-gases  in  the  particular  local- 
ity where  they  have  appeared^  or  in  its  immediate  vicinity  J 

3.  Has  cholera  infantum  been  especially  prevalent  during  the 
past  summery  and  what  were  the  insanitary  influences  that  seemed 
to  you  to  promote  it,  or  the  three  above-named  diseases^  whether 
in  connection  loith  locality,  absence  of  sunlight,  defective  drainage^ 
overcrowding,  or  insufficient  water-supply,  etc,  f 

4.  Please  give  the  localitifiSy  including  street  and  number,  ichere 
you  have  had  cases  of  tJie  above  diseases,  and  where  they  have  been 
most  prevalent? 

Of  the  physicians  who  replied  to  the  above  questions,  there  are  many 
who  were  nnable  to  perceive  any  connection  between  these  diseases 
and  the  conditions  referred  to.  By  far  the  largest  number,  however, 
including  many  of  wide  experience,  regarded  their  influence  on 
diphtheria  and  typhoid  fever  as  unquestionable.  How  far  such 
influences  afliected  the  development  of  scarlet  fever,  there  seems  to 
be  a. more  equal  division  of  opinion.  The  fact  that  this  disease 
not  unfVequently  occurred  in  places  where  no  local  cause  could  be 
assignetl,  may  be  readily  explained  by  its  communicability,  and 
the  constitutional  proneness  that  exists  in  some  individuals  to 
zvmotic  diseases. 

The  following  are  quotations  from  the  letters  referred  to,  so  far 
as  our  limits  will  allow : — 

Diphtheria. — Dr.  Bickford,  of  Charlestown  (district  46),  after 
mentioning  the  alarming  prevalence  of  diphtheria,  says,  that  *^  nearly 
every  case  that  I  have  seen,  has  occurred  in  houses  with  defective 
drainage  which,  in  this  district,  is  fearfully  bad  in  all  houses  which 
have  been  built  from  twenty  to  forty  years,  or  more.  They  were  laid 
on  planks  which  have  become  decayed  and  broken  away,  allowing  the 
drain  to  become  clogged  and  the  cellars  to  become  filled  with  the 
fluids  fh>m  sinks  and  water-closets." 

Dr.  Campbell,  of  East  Boston,  writes,  that  '^  the  most  malignant 
cases  of  diphtheria  and  scarlet  fever  occurred  in  localities  where  the 
drainage  is  imperfect,  although  not  entirely  confined  to  those  places." 

"  I  have,  for  a  year  past,"  says  Dr.  Cheever,  "  had  recurrent  (many 
times)  cases  of  sore  throat  in  a  family  of  children,  in  Montgomery 
Street,  which  have  wholly  ceased  since  a  defect  in  the  soil-pipe  was 
discovered  and  remedied."  ^*  I  have  just  lost  a  patient  (three  months 
old)  after  five  days'  sickness  of  an  obscure  character,  but  pointing  to 
some  obstruction  of  the  throat,  and  death  from  exhaustion,  in  East 
Chester  Park,  where  sewer-gas  is  a  daily  nuisance  in  the  wash-bowls. 
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and  where,  in  summer,  the  Boxbniy  Canal,  quite  adjacent,  haa  been 
unparalleled  in  vileness."  Dr.  Cheever  also  mentions  ^'a  case  of 
slow  and  recurrent  pneumonia  in  an  infant  who,  during  its  sickness, 
was  suddenly  seized  with  vomiting  its  milk.  The  milk  was  pr^aied 
and  kept  in  an  open  bowl,  set  into  the  water  of  the  wash-bowl  to 
keep  it  cool.  Orer  this  played  a  stream  of  sewer-gas  firom  the 
overflow  pipe— very  perceptible ;  vomiting  ceased  when  the  food 
was  removed,  the  overflow  hole  puttied  up,  and  the  bowl  kept  M 
of  water.'* 

Dr.  Edes  states  that  ^Hhe  typhoid  cases  and  the  diphtheritic 
croup  that  he  had  seen,  occurred  in  a  badly  drained  district." 

Dr.  Hastings  *'  has  noticed  more  diphtheria  and  typhoid  fever  in 
parts  of  the  city  where  drainage  is  imperfect." 

Dr.  Blood,  of  Charlestown  (district  46),  says:  ^*In  r^ard  to 
diphtheria  and  typhoid  fever,  I  believe  the  cause  of  all  the  cases  that 
I  have  seen,  without  exception,  to  be  defective  drainage,  the  pres- 
ence of  sewer-gases  being  noticeable  in  or  about  the  houses  where 
the  cases  occurred."  ^'  I  would  not  speak  so  strongly  in  regard  to 
the  cause  of  scarlet  fever." 

Dr.  J.  B.  Ayer  mentions  cases  as  occurring  at  Portland  Street  (144), 
where  the  common  sinks  contained  a  great  deal  of  refuse,  and  often 
emitted  ofl'ensive  odors.  ^^  In  Myrtle  Street  (121),  where  the  odors 
from  the  cesspools  in  the  yard  were  very  offensive,  and  the  oellars 
so  foul,  that  the  tenants  threatened  to  leave."  '^  In  Porcelain  Place, 
where  the  cesspool  occasionally  sends  up  offensive  odors  ;  alsooflen- 
sive  at  high  water." 

Other  cases  are  mentioned  where  no  odors  were  noticeable,  or 
where  no  inquiry  was  made  as  to  their  existence. 

Dr.  Nichols,  of  Boxbury,  states  that  in  his  experience,  '^  these 
diseases  were  decidedly  more  numerous,  and  the  results  less  favora- 
ble in  those  districts  imperfectly  drained,  or  subject  to  the  action  of 
sewer-gases,  or  the  emanations  f^om  the  so-called  midden-vaults." 

^'I  have  noticed,"  says  Dr.  Osgood,  ^'for  many  years,  that  the 
above  diseases  have  been  much  more  severe  in  consequence  of  these 
gases,  and  in  some  cases,  I  believe,  they  were  caused  entirely  by 
them." 

Dr.  Whittier  attributes  these  diseases  to  ^'  both  defective  drainage 
and  the  presence  of  sewer-gases."  A  paper  was  read  by  Dr. 
Whittier  before  the  Society  for  Medical  Observation,  in  October  last, 
which  gives  four  cases  of  this  disease,  where  these  influences  were 
unmistakable  in  their  effects. 

The  following  extract  is  from  a  letter  of  Dr.  Gross,  of  Boxbury  :— 

^^  I  was  called  to  see,  some  time  in  January,  a  child  who  was 
suffering  from  this  disease,  in  Williams  Street,  where  a  child  had 
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died  of  supposed  diphtheria, — not  a  very  severe  case.  Later  in  the 
year,  the  father  had  a  severe  attack  of  pneumonia,  but  recovered ; 
still  later,  a  child  was  taken  with  the  same  disease,  and  died.  The 
mother,  who  was  confined  in  September,  had  a  tedious  convalescence 
fh>m  pelvic  cellulitis  and  other  complications.  This  house  is  situated 
in  what  was  formerly  a  marsh,  or  a  part  of  a  territory  comprised  in 
the  Boxbury  Flats.  It  is  far  below  the  level  of  the  street,  with  no 
proper  facilities  for  drainage,  and  water  is  standing,  much  of  the 
time,  under  the  house.  I  cannot  affirm  that  the  unfavorable  location 
of  the  dwelling  had  anything  to  do  with  the  cases  of  disease  occur- 
ring therein,  but  am  convinced  that  this,  and  many  others  in  its 
vicinity,  are  built  where  habitations  should  not  have  been  permitted 
until  proper  arrangements  had  been  made  for  drainage.'* 

Dr.  C.  D.  Romans  remarks  that  he  has  found  no  special  cause  for 
the  few  cases  that  he  has  seen,  but  ^'  the  drainage  is  defective  every- 
where." 

Dr.  Hyndman  says :  **  I  have  had  no  reason  to  attribute  the 
disease  to  either  of  the  above-named  causes."  He  subsequently 
states  that  his  practice  chiefly  lies  in  the  *^  north  part  of  the  city.'* 

Scarlet  Fever. — Dr.  J.  B.  Ayer  mentions  cases  of  this  disease  in 
Cusson  Place  (2),  where  the  drains  empty  into  the  water-closets  on 
each  floor,  and  are  often  very  offensive  in  summer.  '^  In  Cambridge 
Street  (193),  where  the  odors  from  the  drains  were  very  ofi'ensive 
through  the  summer  and  early  part  of  the  fall ;  often  most  intoler- 
able. In  Anderson  Street  and  Bridge  Court,  where  the  water  often 
rises  in  the  cellar,  but  without  odor." 

Dr.  Bush  states  that  ^'  the  cases  of  this  disease  that  he  had  seen 
occurred  in  crowded  houses,  in  Middlesex  Street,  a  part  of  the  city 
that  is  considered  well  drained,  so  far  as  the  street  is  concerned,  but 
the  pipes  in  the  house  were  insufficient  for  the  amount  of  work  re- 
quired of  them,  so  that  parts  of  the  houses  were  in  a  foul  condition." 

Dr.  Fisher  mentions  a  house  in  Fabin  Street  where  there  were 
three  cases  and  two  deaths,  and  where  '*  the  surroundings  are  not  as 
wholesome  as  they  should  be." 

Dr.  Morrill  states  that  he  has  had  cases  of  scarlet  fever  **  which 
seemed  to  point  directly  to  bad  drainage  as  the  only  cause,  this 
existing  both  in  the  exact  locality  of  the  disease,  and  in  its  imme- 
diate vicinity." 

Dr.  Street  attributes  this  disease,  as  well  as  diphtheria,  *^  to  de- 
fective drainage,  more  than  to  any  other  cause  beyond  the  control  of 
the  tenants." 

Dr.  Giddings,  of  Brighton,  in  allusion  to  the  remarkable  preva- 
lence of  scarlet  fever  in  that  district,  where  it  has  proved  far  more 
fatal  than  in  any  other  portion  of  the  city,  says :  *^  I  am  unable  to 
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account  satisfactorily  for  the  outbreak  of  scarlet  fever.  We  have 
no  system  of  drainage,  and  cases  have  occurred  with  as  much  fre- 
quency in  localities  where  elevation,  slope,  and  soil  would  favor  the 
disposition  of  extraneous  ipatters,  as  in  those  where  the  surroundiugs 
would  seem  to  favor  and  perpetuate  the  poison.  There  is  one  fact 
worthy  of  note,  which  may  furnish  an  hypothesis  by  which  we  may 
account  for  the  production  of  this  disease.  There  is  a  low,  flat  piece 
of  land  (a  sort  of  semi-meadow)  lying  along  the  south  line  of  the 
Boston  &  Albany  Railroad  in  Allston.  During  the  fall  of  1874  a 
large  amount  of  compost  from  a  slaughter-house  was  spread  over 
this  low  land,  and,  for  a  time,  for  the  distance  of  a  mile  or  more, 
according  to  the  direction  of  the  wind,  the  most  pungent  and  sick- 
ening and  offensive  odors  prevailed.  From  that  time  to  the  present, 
scarlatina  has  prevailed,  with  an  occasional  case  of  diphtheria.  I 
am  forced  to  believe  that,  from  this  compost  spread  over  this  low 
land,  the  poison  of  scarlatina  and  diphtheria  originated,  and  has 
been  continued,  by  the  diffusion  of  the  poisonous  gases  and  the 
principle  of  contagion." 

Dr.  Marion,  of  Brighton,  states  that  he  has  seen  scarlet  fever  fai 
nearly  every  street  in  the  district.  '^  The  epidemic  began  here  in 
December,  1874,  and  raged  through  the  winter  months.  Through 
the  spring  and  summer  there  were  only  isolated  cases.  In  Septem- 
ber, 1875,  it  commenced  again,  and  continued  to  increase  till  Janu- 
ary, when  it  seemed  to  be  at  its  height.  Since  then  it  has  been 
gradually  disappearing.  In  the  winter  of  1874-75  it  was  confined 
mostly  to  the  more  elevated  portions  of  the  town ;  during  the  past 
winter  mostly  to  Allston ;  North  Beacon  Street  might  be  considered 
the  dividing'  line, — scarlet  fever  raging  south  of  it  in  1874-75,  and 
north  of  it  in  1875-76.  During  the  year  I  attended  one  hundred 
and  fourteen  cases ;  of  these  sixty-three  were  of  Irish  parentage." 

It  will  be  noticed  that  the  date  of  the  outbreak  of  scarlet  fever 
corresponds  with  that  given  by  Dr.  Giddings. 

Typhoid  Fffoer, — Dr.  J.  B.  Ayer  reports  a  case  of  typhoid  fever 
in  the  rear  of  Spring  Street  (21),  where  the  cesspool  was  under  the 
privies,  and  where  the  odor  in  summer  was  strong  enough  to  require 
the  closing  of  the  windows. 

Dr.  Belt,  of  South  Boston,  thinks  that  most  cases  ''  can  be  traced 
to  defective  drainage  from  houses  to  the  street.*' 

Dr.  Blodgett  thinks  that  the  absence  of  any  subterranean  drain  in 
a  small,  sunless  court,  was  an  important  factor  in  the  causation  of 
the  disease.  ' 

Dr.  Minot  mentions  a  case  of  this  disease  *^  in  a  boy  eleven  years 
old ;  one  of  obscure  disease,  with  symptoms  of  nervous  and  physical 
prostration,  lasting  several  months ;  and  two  or  three  cases  of  slight 
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indisposition,  all  occurring  in  the  same  family,  which  were  supposed 
to  be  caused  by  sewer-gases  escaping  from  a  defect  at  the  junction 
of  the  soil-pipe  with  the  house-drain,  discovered  after  the  house  was 
vacated."  • 

Dr.  Shattuck  reports  several  cases  ''  which  appeared  to  be  due  to 
defective  drainage.'' 

Dr.  Tarbell  states  that  about  one-fourth  of  the  cases  of  typhoid 
fever  that  have  come  under  his  observation  could  be  traced  directly 
to  some  local  origin ;  one-fourth  only  indirectly,  and  in  the  remain- 
ing half  there  could  certainly  be  no  such  cause  assigned. 

Dr.  Walker,  of  South  Boston,  mentions  "  two  severe  cases,  which 
occurred  among  the  attendants  at  the  lunatic  hospital,  both  of  which 
were  attributed  to  exposure  to  a  foul  drain  while  cleaning  and  re- 
pairing it.'* 

Dr.  J.  C.  Walker  mentions  ^'  a  case  of  this  disease  on  Highland 
Park  Avenue,  where  the  location  was  high.  The  patient  had  not 
been  into  the  country,  and  the  disease  seemed  to  be  one  arising  f^om 
defective  drainage.    There  was  no  sewer-drainage  in  the  street." 

Cholera  Infantum*  A  very  large  proportion  of  the  cases  reported 
are  believed  to  have  been  due  to  one  or  more  of  the  causes  mentioned 
in  the  following  extracts  from  the  letters  of  our  correspondents : — 

1.  '^Long-continued  and  excessive  heat,  acting  on  children  who 
have  been  nourished  on  artificial  food,  in  crowded  and  badly  venti- 
lated rooms,  exposed  to  decaying  animal  and  vegetable  matters,  bad 
drainage,  putrefying  excrement,  and  water  contaminated  with  putres- 
cent animal  matter,  especially  soakage  from  privies. 

2.  **  Offal  thrown  out  of  tenement-houses,  being  allowed  to  remain 
and  decompose." 

8.  '^  Very  hot  weather  in  conjunction  with  unsuitable  food  and  con- 
taminated air.  Absence  of  sunlight,  defective  drainage,  and  over- 
crowding, as  also  privies  and  swill-pails." 

4.  *'  Overcrowded,  dark,  badly  drained  houses." 

5.  '^  Overcrowding,  absence  of  sunlight,  improper  food,  improper 
dothing,  want  of  cleanliness,  bad  sewerage  and  carelessness  in  the 
removal  of  refuse  matter." 

6.  **  Errors  in  diet  (of  200  nursing-bottles  carefhlly  examined,  but 
20  were  proved  free  from  Aingi)." 

7.  "  A  filthy  house." 

8.  ^*  Defective  drainage,  locality,  overcrowding,  in  so  far  as  this 
alBO  implies  filth ;  absence  of  sunlight." 

9.  *'  Overcrowding  and  improper  feeding." 

10.  ^'  Defective  drainage,  defects  in  water-closets,  and  stagnant 
water,  as  in  open  lots." 

11.  '^  Exhalations  from  filth- water." 
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12.  "  Exposure  to  the  heat  of  a  cooking-store  in  rooms  in  the 
second  and  third  story." 

18.  '^Teething  infants  fed  artificially,  bad  food,  and  overcrowd- 
ing in  streets  and  courts  deficient  in  light  and  air." 

14.  '*  Bad  drainage  and  improper  food." 

The  localities  where  the  above  diseases  principally  prevailed  are 
the  same  that  have  long  been  noted  for  high  mortality  rates.  Those 
especially  mentioned  are  districts  20,  21,  22,  and  23,  corresponding 
to  the  old  wards  1 ,  2,  3,  and  part  of  4 ;  districts  29  and  30  to  ward 
7,  which  comprises  the  South  Cove  territory  and  parts  of  South 
Boston ;  and  districts  35,  39,  and  42,  comprising  wards  10,  13,  and 
15;  also  district  45,  or  Brighton,  where  scarlet  fever  proved  so 
fatal.  Many  of  these  districts  contain  either  a  dense  population, 
crowded  into  dark,  narrow  streets,  or  are  characterized  by  law^  vtei 
or  lU'drained  land;  and  the  inhabitants  are  largely  composed  of 
foreigners  whose  habits  and  proclivities  especially  predispose  them 
to  diseases  of  the  zymotic  class.  The  insanitary  infiuence  of  new- 
made  land  is  not  apparent,  as  the  highest  death-rate  reported  (31 
per  thousand)  was  in  district  21,  which  is  upon  the  original  soil, 
while  the  healthiest  district,  28,  is  one,  the  larger  part  of  which,  a 
few  years  since,  was  covered  by  the  waters  of  the  Back  Bay. 

The  above  testimony  Is  less  important  as  showing  a  connection 
between  certain  insanitary  conditions  and  a  dangerous  and  fatal 
class  of  diseases,  now  generally  recognized,  than  as  pointing  out 
the  results  of  defective  sanitation  at  our  own  doors,  and  the  urgent 
necessity  of  such  sanitary  measures  as  in  many  foreign  cities  have 
proved  so  effectual.  With  a  mortality  as  reported  for  the  past  year 
of  1,200  above  the  average  mortality,  that  average  itself  being  con- 
siderably above  the  normal  death-rate  of  Boston,  as  shown  by  the 
report  above  referred  to,  and  with  all  the  facts  and  recommendations 
of  two  commissions  before  them,  an  unenviable  responsibility  rests 
upon  the  cit}^  authorities,  should  the  warning  pass  unheeded. 

The  number  of  deaths  in  public  institutions  was  907,  or  not  hi 
from  one-tenth  of  the  whole  mortality. 

In  connection  with  this  subject,  it  would  be  amiss  not  to  mention, 
however  briefly,  the  recent  reports  of  the  two  commissions  just 
alluded  to,  one  on  the  Sanitary  Condition  of  Boston,  and  the  other 
upon  the  Sewerage  of  Boston,  appointed  a  year  ago  or  more,  under 
the  auspices  of  the  City  Board  of  Health.  The  publication  of  these 
papers,  drawn  up  with  admirable  care  and  ability,  may  be  said  to 
mark  an  era  in  the  sanitary  history  of  Boston,  for  it  cannot  be 
doubted  that  the  suggestions  contained  in  them  will  receive  that 
attention  which  the  character  of  the  commissioners  and  the  impw* 
tance  of  the  subject  entitle  them  to. 
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The  first-mentioned  report  inclades  a  carefbl  analysis  of  the  mor- 
tality statistics,  showing  that  the  death-rate,  which  has  been 
thought  for  some  years  past  to  be  excessive,  is  due,  in  a  great  meas- 
ure, to  the  large  mortality  among  infants  and  children,  as  well 
as  the  large  foreign  element,  especially  Irish,  in  our  population. 
Nearly  two-thirds  (58.4  per  cent.)  of  the  aggregate  population,  it- 
is  shown,  are  composed  of  foreigners  and  their  offspring,  of  which 
large  proportion  two-thirds  again  (64-6  per  cent.)  are  Irish,  who  are 
pecaliarly'  prone  to  those  diseases  which  act  so  large  a  part  in 
swelling  oar  mortality  lists.  Among  these  may  be  mentioned 
phthisis,  pneumonia,  Bright's  disease,  and  certain  zymotic  diseases 
suggestive  of  defective  sanitation,  and  appropriately  termed  <'  filth- 
diseases,"  the  latter  including  cholera  infantum,  the  diarrhoeas,  and 
typhoid  fever.  That  portion  of  the  second  chapter  treating  upon 
the  Influence  of  Nationality  upon  mortality  is  of  especial  interest,  as 
is  also  the  third  chapter  upon  the  ^*  Nature  and  causes  of  the  dis* 
eases  which  occasion  our  excessive  mortality."  In  allusion  to  the 
sanitary  needs  of  Boston,  a  more  complete  and  accurate  system  of 
r^istration  is  recommended,  and  such  sanitary  measures  as  shall 
more  effectually  counteract  the  morbific  causes  that  occasion  one- 
fifth  of  all  the  deaths  that  take  place,  and  which  are  shown  to  be 
removable.  The  most  important  of  these  measures  is  suggested  in 
the  following  paragraph,  which  we  quote  at  length : — 

**  The  prevention  of  filth-infection,  in  its  various  forms,  constitutes,  with- 
out any  doubt,  the  greatest  and  most  urgent  sanitary  need  of  Boston.  The 
attainment  of  this  end  imperatively  calls  for  the  adoption  of  energetic  meas- 
ures designed  to  prevent  all  possible  contamination  of  our  air,  water  and 
food,  by  the  putrefying  organic  matters  of  all  kinds  which  constitute  'filth.' 
Dirt  has  been  defined  as  *  matter  out  of  place ' ;  so  the  filth,  of  which  we 
apeak,  is  but  sewage  out  of  place.  When  confined  within  its  proper  channels, 
and  therein,  constantly  undergoing  rapid  removal,  sewage  is  harmless, 
and  does  not  deserve  the  opprobrious  epithet  which  it  incurs  under  opposite 
conditions ;  namely,  when  stagnating  without,  or  even  within,  its  channels ; 
then  poisonous  vapors  are  generated  and  given  off,  which  convey  filth- 
infection  in  all  its  forms. 

**  By  no  other  means  can  the  purification  of  our  city  from  filth  be  encom- 
passed, than  by  the  rapid  and  eontinuotu  removal  from  our  midst  of  all  refuse 
mattein,  such  as  constitute  sewage,  comprising  solid  and  liquid  excrements, 
fool  household  waters,  etc.,  etc.  Any  reliance  upon  *  disinfectants,'  as  a 
means  of  public  sanitation,  would  be  but  a  delusion  and  a  snare." 

The  appointment  of  the  Commission  on  Sewerage  was  in  compli- 
ance wiUi  a  request  of  the  City  Board  of  Health.  It  had  long 
been  believed  that  there  is  a  direct  connection  between  decomposing 
matter  and  disease,  and  the  experience  of  foreign  cities  had  shown 
that,  with  an  improved  system  of  sewerage,  sickness  and  mortality 
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had  much  diminished.  It  was  thought  that  the  time  had  come  when 
Boston  should  have  a  system  of  drainage  commensurate  with  the 
necessities  of  a  great  and  growing  city.  '^  The  evil  of  the  present 
system  of  sewerage  chiefly  arises,"  says  the  report,  ^^  from  additions 
being  constantly  made  to  the  territory  of  the  city,  and  iVom  the 
Sewers  being  necessarily  extended  through  these  low  districts,  and 
on  flat  grades,  without  a  definite,  comprehensive  system."  Many  of 
them  are  insuflScient  for  the  work  required,  and  others  are  so  low 
that  they  cannot  be  emptied  even  at  low  tide.  In  other  cases,  there 
are  no  tide-gates,  the  sewers  lie  low,  and  the  soil  is  incompletely 
drained,  the  cellars  are  often  wet,  and  the  sewer-gases  are  driven 
into  the  houses  by  the  rise  of  the  tide.  It  is  also  stated  that 
'^  twenty  millions  of  gallons  of  sewage  are  discharged  daily  at  differ- 
ent points,  completely  skirting  the  city,  and  polluting  the  atmosphere 
throughout  most  of  its  length  and  breadth."  The  plan  suggested 
by  the  commission  is  to  carry  the  sewage  far  out  into  deep  water, 
where  its  discharge  will  be  remote  fW)m  dwellings,  by  two  enormoas 
sewers  extending  f^om  a  point  near  Cottage  Farm  Station  to  the 
sea,  on  either  side  of  the  city  ;  one  to  run  in  a  south-easterly  direc- 
tion through  the  south  part  of  Boston  to  Moon  Island,  and  the  other 
north-easterly  through  Cambridge,  Charlestown,  Chelsea,  and  Win- 
throp  to  its  outlet  at  Point  Shirley.  It  was  proved,  by  experiment, 
that  sewage  discharged  at  these  points  would  not  return  with  the 
tide.  With  this  system  there  is  a  constant  and  uninterrupted  flow 
of  the  sewage  f^om  the  time  it  enters  the  sewers  until  its  discharge 
at  the  outlets.* 

*  See  the  map  facing  page  232;  for  the  "health-districts,'*  see  the  map 
facing  page  512. 
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SURFACE-DRAINAGE  OF  THE  METROPOLITAN  DISTRICT. 


The  districts  in  and  around  Boston  which  suffer  from  imperfect 
BQrface-drainage  are  of  two  classes :  saU^uocUer  or  tide  marshes^  and 
fruik-water  marshes^  swamps,  or  lowlands. 

The  BoU^oater  marshes  are  of  uniform  character,  composed  of 
soft  alluvial  mud,  with  a  surface-leyel  of  from  ten  to  eleven  feet 
above  mean  low  water,  rendering  them  always  liable  to  be  flowed  at 
spring  tides.* 

Such  salt-water  or  tidal  marshes  can,  of  course,  only  be  drained 
by  diking  out  the  tide,  and  providing  for  the  escape  of  any  streams 
running  down  from  the  highlands  by  diverting  them  over  the  em- 
bankment, or  allowing  them  to  escape  through  6elf-acting  tide-gates, 
or  valves,  at  low  water ;  in  which  way  the  ordinary  water  of  rains 
over  the  marshes  themselves  would  escape.  In  marshes  of  large 
area,  pumping  might  be  found  necessary,  as  in  Holland. 

The  fresh-water  marshes^  or  lowlands,  occur  on  almost  all  the 
brooks  and  rivers  in  this  district,  at  all  levels  from  their  sources  to 
their  months,  where  they  Join  the  salt  marshes  (that  is,  in  the 
vicinity  of  Boston,  from  200  feet  above  the  sea,  downwards).  In 
most  instances  they  are  of  natural  formation,  but  many  of  them 
are  increased  or  aggravated  by  the  flowing  of  mill-dams,  as  on  the 
Charles  and  Neponset  rivers.f  Most  of  them  are  at  such  a  level 
above  tide  as  to  render  their  drainage  perfectly  simple  and  generally 
easy,  the  fall  of  the  streams  below  them  being  such  as  not  to 
involve  long  or  heavy  cuttings  for  that  purpose ;  but,  owing  to  the 
fact  that  the  land  is  held  in  small  parcels,  it  would  generally  be 
impossible  for  the  owner  of  a  marsh  to  drain  it  except  by  entering 
on  his  neighbors'  lands  below  him ;  for  which  reason,  some  general 
system,  conducted,  under  legislative  authority,  by  some  central 

*  These  rauge^  in  Boston  harbor,  from  ten  to  twelve  and  a  half  feet  above 
mean  low  water,  and  are  even  higher  in  exceptional  storms.  The  height 
of  the  tide  in  the  great  storm  of  April,  1^1,  which  carried  away  Minot's 
Ledge  light-hoose,  was  about  fifteen  and  one-half  feet. 

t  Bee  paper  by  Dr.  George  Derby,  on  "Mill-dams,^  and  the  evils  caused  by 
them,  in  the  Beport  of  the  State  Board  of  Health  for  ld72,  pages  60-70. 
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power,  would  seem  to  be  the  only  way  in  which  drainage  can  be 
accomplished. 

The  evils  of  all  these  marshes,  in  a  sanitary  point  of  view,  are 
chiefly  as  follows : — 

1st.  Houses  cannot  be  built  on  themdn  their  undrained  condition 
without  wet  cellars,  a.  well-recognized  source  of  disease. 

2d.  The  air  over  them,  and  for  a  considerable  distance  around,  is 
damp,  f^om  excessive  evaporation ;  a  further  cause  of  diseases  such 
as  consumption,  rheumatism,  neuralgia,  etc.* 

8d.  A  certain  amount  of  malaria  exists,  fcom  the  decomposition 
of  wet  vegetable  matter  in  warm  weather,  perhaps  not  generally 
sufficient  in  this  latitude  to  create  intermittent  fever  in  those  who 
are  free  from  its  seeds,  but  bringing  it  out  in  those  who  have  con- 
tracted its  taint  in  other  States  or  countries,  and  probably  affecting 
the  general  health  of  many  in  a  similar  way,  but  in  a  less  marked 
form. 

Much  land  that  is  not  ordinarily  called  '^  marsh''  is  subject  to  the 
above  evils.  The  immediate  valleys  of  the  streams  may  be  of  firm 
soil,  and  not  marshy  at  ordinary  seasons  ;  but  being  scarcely  or  not 
at  all  above  the  level  of  the  water  in  storms  or  spring  freshets,  it 
follows  that  all  houses  built  there  must  be  subject  to  wet  cellars  at 
those  times.  And  so  great  is  the  difficulty  of  making  an  ordinary 
cellar  perfectly  water-tight,  even  with  cement,  with  a  constant  head 
or  pressure  of  water  forcing  its  way  in  from  the  outside,  that  it  is 
at  best  imperfect  sanitation  to  build  a  house  with  the  bottom  of  the 
cellar  below  the  level  of  the  water-table  in  the  adjoining  land. 

The  only  cure  for  the  evil  of  a  marshy  soil  for  building  purposes 
that  has  been  tried  around  Boston  hitherto,  has  been  by  a  simple 
raising  of  the  ground  by  filling.  The  area  of  filled  land  in  the  metr 
ropolitan  district  has  been  roughl}-  estimated  at  about  3,300  acres, 
or  five  square  miles.  Many  districts  t  have  been  raised  by  the  city, 
after  they  had  become  thickly  inhabited,  at  an  expense  of  several 
millions  of  dollars. 

In  case  of  fresh-water  marshes,  the  proper  cure  lies  in  the  lower- 
ing of  the  water-table  in  the  soil  bj'  thorough  drainage  previous  to 
building,  and  even  previous  to  any  filling  that  may  be  thought  de8i^ 
able.  This  drainage  may  ordinarily  be  effected  by  open  ditches, 
protected  in  very  loose  soils  by  stoning  the  sides  at  bottom.  lU 
owing  to  the  thick  crowding  of  houses,  or  the  improvement  of  the 

*  See  the  article  by  Dr.  H.  I.  Bowditoh  on  Consumption,  in  the  Report 
of  the  State  Board  of  Health  for  1873. 

t  For  instance,  in  the  vicinity  of  Church,  Dover,  Suffolk  and  Northampton 
streets  in  Boston,  and  of  Washington,  Sparks  and  Cowperthwaite  sttceU 
in  Cambridge. 
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land  for  garden  or  farm  purposes,  it  becomes  necessary  to  cover  the 
water-courses,  it  may  be  effected  by  using  dry  stone  culverts  for  the 
larger  streams,  often  best  supplemented  by  a  filing  of  loose  stone 
above  the  culvert,  or  by  the  common,  unglazed,  agricultural  drain- 
ing-tile  for  the  valleys  at  the  heads  of  streams.  Tight  brick  or  vit- 
rified pipe-drains,  if  laid  in  cement,  though  excellent  for  carrying  off 
the  water  when  it  has  once  got  into  the  drain,  cannot  be  well  used 
for  receiving  and  collecting  the  water  f^om  the  soil.  Common  sew- 
ers, if  properly  built  for  their  use  as  such,  are  not  suitable  for  this 
purpose,  unless  for  carrying  off  the  water  from  loose  drains  above 
them ;  because,  for  use  as  sewers,  they  should  be  built  as  tight  as 
possible ;  whereas,  for  the  drainage  of  bogs  and  swamps,  the  drains 
should  be  open  or  loose  in  character  for  the  whole  length  of  the 
swamp,  so  that  the  surface-water  may  be  quickly  absorbed  and  car- 
ried away.  The  sewers,  too,  have  generally  to  follow  the  lines  of  the 
streets,  which  are  very  rarely  laid  out  lengthwise  of  the  valleys  of 
the  streams,  that  being  the  place  to  which  drains  for  surface-water 
should  converge  to  be  efficient. 

It  is  impossible,  in  the  limits  of  this  Report,  or  without  more  de- 
tailed surveys,  to  indicate,  except  in  the  most  general  manner,  the 
position  of  the  places  needing  drainage.  The  whole  districts  of  the 
"Back"  and  *' South*'  bays,  so  called,  in  Boston,  are  familiar  to 
every  one.  It  is  to  be  hoped  that  no  portion  of  these  lands  in  future 
filling  will  be  left  at  the  objectionable  levels  which  have  formerly 
prevailed  ;  but  it  is  worth  considering  whether  more  effort  should 
not  be  made  towards  keeping  the  tide-water  out  of  the  subsoil  after 
thej'  are  filled  than  has  ever  yet  been  done.  It  is  to  be  remarked, 
that  a  large  part  of  the  lands  which  have  been  filled  or  raised  in  the 
suburbs,  particularly  in  Cambridge  and  Somerville,  are  barely  filled 
to  high-water  mark  of  spring  tides.  Before  really  good  drainage  or 
sewerage  can  be  insured,  it  will  be  necessary  to  raise  these  lands 
very  considerably  higher. 

The  whole  valley  of  "  Stony  Brook  "  in  West  Roxbury  and  Dor- 
chester districts,  with  an  area  of  water-shed,  including  small  por- 
tions of  Hyde  Park  and  Brookline,  of  8,000  acres,  or  12^  square 
miles,  can  be  drained  by  the  city  of  Boston,  under  existing  acts  of 
the  legislature.*  On  the  upper  portions  of  this  stream  are  some  of 
the  worst  swamps  in  the  city  of  Boston.  We  would  particularly 
mention  as  needing  drainage  on  the  waters  of  Stony  Brook,  the  dis- 
trict in  Dorchester  bounded  by  Erie  Avenue,  Washington  Street, 
Norfolk  Street,  and  Blue  Hill  Avenue ;  and  in  West  Roxbury,  the 
district  bounded  by  Morton,  Back,  Walk  Hill,  and  Canterbury  streets ; 

*  See  chapter  196  of  Acts  of  1874;  chapter  220  of  1870;  chapter  223  of 
1866,  etc.,  etc. 
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also,  that  boanded  by  Washington,  Williams,  and  Forest  Hills 
streets ;  also,  that  boonded  by  Centre  and  South  streets  and  the 
Bussey  Farm.  Very  many  other  places  in  Dorchester  and  West 
Boxbary  require  drainage,  in  the  tMckly  settled  as  well  as  in  the 
wilder  portions.  In  Cambridge,  Somerville,  and  Arlington  there 
are  considerable  areas  requiring  drainage  of  the  soil  along  the 
course  of  Alemfe  Brook. 


Abstract  of  Areas  of  Upland  and  Lowland  for  Boston  and  Nei^ 
boring  Toums^  taJcen  from  the  Beport  of  the  *^  Commissioners  on 
Annexation"  being  City  Document  No.  105  of  1873. 


9 


I 


i 


ii 


Boston  In  1873, 
West  Roxbury, 
Brighton, 
Charlestown,  . 


Total  Boston  in  1875, 


Cambridge.     . 
Somerville, 
Brookline, 
Watertown,     . 
Medford, . 
Winthrop, 
Everett,  . 
Revere,    . 
Chelsea,  . 


Total, 


7,575 

6,500 

1,970 

340 


2.008 
127 
400 
198 


16,385 

2,415* 

2,312 

3,500 

2,312 

4,400 

697 
1,450 
2,100 

400 


35^71t 


2,783 

1,045* 

50 

500 

55 

520 

185 

650 

1,300 

620 


7,658t 


9,583 

6,627 

2,870 

538 


19,118 

2.983 
2.362 
4,000 
2,367 
4,920 
882 
2,100 
3.400 
1,020 


43,152 


*  The  sum  of  these  is  3,460  acres,  which  inclades  477  acres  of  streets, 
t  The  sum  of  these  is  43,629,  wMch  inclades  477  acres  of  streets. 

In  this  paper  there  has  been  no  attempt  to  treat  the  subject  cf 
surface-drainage  in  an  exhaustive  manner ;  the  remarks  here  offered, 
necessarily  confined  within  a  narrow  limit,  are  simply  meant  to  be 
suggestive  of  the  general  importance  of  the  matter,  and  of  the  need 
of  attention  to  it  by  the  cities  and  towns  of  the  Commonwealth. 
The  facts  stated  in  this  report  are  illustrated  by  the  accompanying 
map. 
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THE  HEALTH  OF  LOWELL; 


It  is  the  general  belief  here,  that  the  health  of  the  city  during  the 
past  year  has  been  unnsually  good.  The  correctness  of  this  belief 
is,  in  part,  demonstrated  by  the  following  statistics  taken  from  the 
reports  of  the  city  physician,  and  of  St.  John's  Hospital.f  It  must 
be  borne  in  mind  that  the  population  of  Lowell  has  been  increased 
by  1,100,  the  past  year,  through  annexation :-» 


DbATHS  IX  LOITBLL. 

1S74. 

1S7S. 

Whole  number  of  deaths,     '. 

Deaths  from  typhoid  fever, 

from  scarlet  fever, 

from  cholera  infantum, 

from  consumption, 

from  pneumonia, 

1,184 

42 

100 

135 

184 

61 

1,017 

29 

19 

104 

213 

51 

Ccues  Treated  at  St,  John^s  Hospital, 


MThole  number  of  cases  treated, 

280 

217 

cases  of  typhoid  fever,    . 

34 

18 

of  consumption,     . 

29 

21 

of  pneumonia. 

14 

10 

of  rheumatism. 

15 

12 

The  numbers  of  deaths  in  the  city  from  consumption,  in  1872  and 
1878,  were  225  and  207,  respectively. 

The  character  of  typhoid  fever  has  been  less  severe  than  usual ; 
and  several  physicians  have  observed,  this  fall,  a  diminished  ten- 
dency to  intestinal  symptoms.    In  1872,  the  number  of  deaths  from 

*  This  paper  was  originally  prepared  to  be  published  nnder  '^  Health  of 
Towns  " ;  but  there  are  so  man j  saggestions  of  importance  as  applying  to 
other  cities  in  the  State,  and  as  showing  the  need  of  establishing  in  them 
boards  of  health,  that  it  is  given  here  separately. 

t  The  writer  desires  to  express  his  indebtedness  to  many  medical  gentlemeUi 
and  especially  to  the  city  physician ,  for  information  embodied  in  this  report. 
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this  disease  had  reached  66.  Water  was  introdaeed  in  January, 
1873.  Since  then,  the  record  has  been  as  follows :  1873, 56  deaths  ; 
1874, 42 ;  1875, 29.  In  St.  John's  Hospital  there  have  been  treated : 
1872  (from  April  1  to  January  1),  68  cases ;  1878  (the  whole  year), 
39  cases ;  1874  (the  whole  year),  84  cases ;  1875  (the  whole  year), 
21  cases. 

The  epidemic  of  scarlet  fever  may  be  said  to  have  ended  early  in 
the  year.    The  cases  have  been  scattered,  and  generally  mild. 

There  has  been  no  small-pox. 

Board  of  Health. 

The  Lowell  Board  of  Health  is  composed  of  the  mayor  and  one 
alderman ;  and,  if  the  mayor  declines  to  serve,  of  two  aldermen 
and  three  councilmen.  The  work  of  this  body  is  done  by  the  city 
marshal,  who,  during  the  warmer  season,  employs  one  or  more 
men  to  clean  out  alleys,  and  attend  to  such  nuisances  as  may  be 
complained  of.  No  record  of  these  operations  has  been  kept  the 
past  year,  an  omission  which  I  have  felt  very  much,  in  my  attempts 
to  find  out  how  far  insanitary  surroundings  may  have  been  connected 
with  sickness.  Since  1871,  when  the  small-pox  drove  the  municipal 
authorities,  at  last,  into  a  state  of  desperate  activit}',  this  board  has 
had  no  history,  except  in  1872.  At  this  time,  one  of  the  members 
drew  up  a  bill  for  the  establishment  of  a  superintendency  of  health, 
at  an  estimated  annual  cost  of  $1,500.  The  bill  was  rejected,  on 
account  of  the  expense.  The  income  of  the  $27,000  just  received 
by  this  city  from  licensed  victuallers,  would  meet  this  estimate. 

Diphtheria. 

The    Lowell  mortuary  record  for  croup  and  diphtheria,  fh>ni 
1846-76,  is  as  follows :— 


TSAB. 

Diphtheria. 

Croup. 

TSAB. 

DlphtbeiU. 

Croap. 

f 

19,  26,  41, 

1866,  . 

18 

20 

19, 12, 18, 

1867,  . 

11 

14 

1846-1861,  . 

0      I 

16,  29,  47, 

1868,  . 

3 

14 

34,  33,  23, 

1869,  . 

7 

2.H 

^ 

10,  24. 

1870,  . 

3 

28 

1861,    . 

1 

31 

1871,  . 

8 

15 

1862,    . 

15 

22 

1872,  . 

7 

20 

1868,    . 

39 

26 

1873,  . 

4 

21 

1864,    . 

84 

12 

1874,  . 

17 

34 

1865,    . 

7 

12 

1875,  . 

16 

39 
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B}'  these  figures,  it  is  observed :  (1.)  That,  in  some  years  which 
preceded  1861,  the  mortality  f^om  croup  was  far  above  the  average. 
(2.)  That  DO  mention  is  made  of  diphtheria  till  1861.  These  pe- 
culiarities are  explained  by  the  fact,  that,  several  years  ago,  what 
we  now  call  diphtheria,  received  the  name  of  diphtheritic  croup, 
which  was  registered  croup.  In  the  bills  of  mortality  of  Lowell 
at  the  present  time,  the  term  diphtheritic  croup  is  not  used  at  all. 
In  1863  and  1864,  according  to  the  list  of  deaths,  and  the  testimony 
of  some  of  the  older  physicians,  there  was  an  unusual  amount  of 
epidemic  sore  throat. 

During  the  foregoing  two  years,  there  has  been  prevailing,  more 
or  less,  in  our  city,  an  epidemic  influence  that  has  been  productive 
of  affections  of  the  throat,  which  have  been  classified  variously  as 
tonsillitis,  diphtheria,  and  croup.  All  the  fatal  disease  of  this  class 
has  been  registered  under  the  latter  two  heads.  This  epidemic  in- 
fluence, of  which  I  have  Just  spoken,  has  been  much  more  marked 
Bince  the  last  of  September ;  all  but  four  of  the  registered  deaths  of 
diphtheria,  this  3'ear,  took  place  in  this  period. 

The  first  cases  of  diphtheria,  which  were  brought  to  my  notice, 
this  year,  occurred  in  the  last  of  September,  and  in  October,  on 
Fayette  Street,  near  the  corner  of  Chestnut  Street.  Here,  in  a 
house  on  the  moist,  rich,  sloping  bank  of  the  Concord,  live  two  fami- 
lies, who  have  no  association  with  each  other.  Family  No.  1  occu- 
pies the  ground  floor  on  the  street.  In  this  family  were  two  cases, 
one  of  which  proved  fatal,  October  3.  The  odor  from  the  vault  is 
powerful,  and  peculiarly  nauseating.  Behind  the  house  is  a  damp 
garden,  which  is  sometimes  overflowed  by  defective  drains  from 
neighboring  dwellings.  In  the  basement,  farther  down  the  slope,  in 
a  still  damper  situation,  lives  family  No.  2,  in  which  were  three 
caMs  and  one  death,  September  20.  Under  the  sitting-room  is  an 
unventilated  and  unlighted  cellar,  four  feet  deep,  where  hens  had 
been  kept ;  a  drain  passes  under  the  floor  of  the  main  sleeping- 
room.  The  smell  of  the  vault  which  adjoins  the  room  in  which  the 
deceased  child  lay  sick,  was  so  strong,  at  that  time,  that  the  doctor 
ordered  the  removal  of  the  patient  to  another  part  of  the  house. 
Both  these  families  use  well-water.  Farther  down  the  slope,  on  the 
very  edge  of  the  river,  reside  an  old  man  and  his  wife.  The  latter 
having  attended  the  deceased  child  of  family  No.  2,  was  taken,  on 
the  day  after  its  death,  with  symptoms  of  diphtheria.  The  overflown 
garden,  above  mentioned,  adjoins  this  house.  The  vault  is  cleanly ; 
city  water  is  used.  The  sewage  from  these  three  tenements,  as 
well  as  fh>m  those  about  to  be  noticed,  passes  first  into  a  neighbor- 
ing cesspool,  and  then  into  the  river  above  its  surface,  where  the 
odor  is  marked.    On  the  opposite  side  of  Fayette  Street  is  a  house 
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which  was  occupied,  but  has  been  vacated  by  families  A  and  B.  In 
1872,  there  emptied  into  an  open  cesspool,  two  feet  square,  and 
situated  in  the  cellar,  ten  sink-pipes.  The  cesspool  overflowed, 
so  that  the  cellar  was  constantly  covered  with  sewage,  the  odor  from 
which  penetrated  the  house.  Family  A  then  consisted  of  five  mem- 
bers, two  of  whom  had  typhoid  fever,  and  one  died.  In  family  B, 
which  numbered  four,  three  had  the  same  disease,  and  one  died. 
After  this,  the  number  of  sink-pipes  was  reduced  to  two.  Family  B 
vacated  in  due  time.  Family  A  remained,  and  was  recruited  to  it3 
original  number  by  the  birth  of  a  child.  The  drain  in  the  cellar 
was  still  a  very  perceptible  nuisance,  and  the  vaults  were,  at  times, 
very  offensive.  The  father  died  of  typhoid  fever  last  June,  and 
two  children  died  of  diphtheria  last  October.  Well-water  was  used 
here,  in  1872  ;  now,  city  water. 

This  part  of  Fayette  Street  has  been  for  a  long  time  notoriously 
unhealthy.  The  houses  are  crowded  together  on  the  side  of  a 
muddy  hill.  There  is  no  proper  sewer  in  the  street.  The  vaults 
and  sewage  have  been  frequent  sources  of  complaint.  Intermural 
spaces,  which  are  used  as  receptacles  of  all  sorts  of  filth,  are  numer- 
ous, and  the  habits  of  the  people  are  dirty. 

Recently,  in  some  courts  a  few  rods  below  the  locality  which  I 
have  been  just  describing,  there  have  been  three  or  more  deaths  from 
diphtheria,  and  several  persons  are  now  sick  with  it.  In  a  certain 
house  there  were  three  cases  and  one  death.  Here  I  found  a  dark 
alley,  two  feet  wide,  into  which  sewage  was  emptying  and  passing 
through  the  interstices  of  a  crumbling  stone  wall,  into  a  damp,  ill- 
ventilated,  and  dark  cellar. 

The  quarter  known  as  Centralville  is  in  the  north-easterly  part  of 
the  city.  It  is  divided  by  Bridge  Street  into  East  and  West  Cen- 
tralville. The  former  is  situated  mostly  on  high  ground,  and  is 
healthy.  The  latter  is  on  low  ground,  and  is,  for  the  most  part, 
poorly  drained  and  unhealthy,  especially  in  the  lowermost  portion, 
whose  general  boundaries  are  as  follows  :  On  the  north,  a  line  drawn 
from  Bridge  Street  through  the  line  of  West  Fourth  Street  to  West 
Street ;  on  the  south,  the  Merrimac ;  on  the  east,  Bridge  Street ;  on 
the  west.  West  Street.  Although  a  sewer  has  recently-  been  built 
through  River  Street,  most  of  this  section  drains  into  the  meadow 
of  which  it  is  composed,  and  into  a  brooklet  passing  through  it. 
Many  houses  are  built  directly  over  this  stream,  which  is  turbid  in 
some  places  with  the  contents  of  vaults,  etc.  In  the  course  of  this 
stream  have  occurred  at  least  twenty  cases  of  sore  throat,  and  three 
or  four  deaths,  this  fall. 

The  space  bounded  by  Hildreth  Street  on  the  north,  east  by 
Jewett  Street,  south  by  West  Sixth  Street,  and  west  by  Coburn 
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Street,  is  a  plateau  which  helps  to  drain  the  springy  hills  above 
Hildreth  Street.  It  has  been  only  recently  settled ;  the  houses  are 
not  crowded ;  the  inhabitants  are  intelligent.  The  soil  consists  of 
loam,  which  rests  either  on  sand  or  hard-pan.  The  drainage  is  all 
on  the  surface.  This  fall,  on  Coburn  Street,  in  a  house  whose  sink- 
drains  emptied  into  the  well,  there  was  a  fatal  case  of  so-called 
typhoid  fever,  and  in  the  same  region  where  the  sewage  flows  in 
streams  about  the  houses  and  into  the  cellars,  there  was  a  case 
reported  as  croup,  which  recovered.  On  the  corner  <^  West  Sixth 
and  Coburn  streets,  were  two  cases  of  diphtheria,  one  of  which 
resulted  fatally  October  22.  The  house  stands  on  the  verge  of  a 
meadow,  twenty  or  twenty-five  feet  above  it, — within  a  distance  of 
twenty-five  feet  passes  a  surface  drain-pipe  which  emitted  bad  odors 
previously  to  the  deceased  child's  sickness.  In  another  house  on  West 
Sixth  Street,  there  were  three  cases.  The  first  child,  A,  was  taken 
sick  October  28.  She  had  been  playing  with  one  of  the  children  who 
was  afterwards  taken  sick  in  house  No.  1.  The  mother  of  A  had 
attended  the  fimeral  of  one  child  in  house  No.  1  October  24.  B 
was  taken  October  28  ;  C,  November  2 ;  and  D,  November  8 ;  no 
deaths. 

In  house  No.  8,  on  Jewett  Street,  a  little  girl  died  of  diphtheria 
November  11.  This  girl  had  stood  over  the  death-bed  of  the  child 
in  house  No.  1,  and  had  associated  with  child  B  a  good  deal,  even 
while  the  latter  was  sick. 

In  bouse  No.  4,  on  Jewett  Street,  in  rather  a  lew  situation,  lives  a 
famUy,  who  have  had  no  association  with  the  other  families.  The 
land  on  which  the  house  stands  is  filled  in  with  six  inches  of  refhse 
ftrom  the  city.  The  family  in  question  occupy  two  rooms  on  the 
ground  floor;  viz.,  a  sitting-room  about  18  feet  square,  and  an 
adjoining  bedroom  aboutT  10  by  9.  The  ceilings  of  these  rooms  were 
completely  covered  with  brown  stains,  which  proceeded  from  a  litter 
of  pups  kept  by  a  filthy  family  above,  so  that  the  stench  at  times  was 
very  strong.  The  sink-pipe  discharges  its  contents  on  the  floor  of 
the  adjoining  cellar.  The  sink-gutter  Arom  the  tenement  overhead 
passes  over  the  roof  of  the  piazza  and  opens  over  the  sitting-room 
below,  and  deposits  strongly  smelling  water,  which  has  worn  for 
itself  a  hollow,  three  feet  from  the  well.  The  white  paint  of  the 
house,  in  the  vicinity  of  the  gutter,  is  blackened  with  the  sulphurous 
emanations.  The  solid  excrements  of  the  dogs,  etc.,  were  thrown 
under  the  window  of  the  sleeping-room.  The  well  is  fifteen  feet 
from  the  sewage  in  the  cellar,  and  is  covered  with  boards,  on  which 
it  was  the  custom  of  the  upper  family  to  clean  spittoons,  etc.  Some 
specimens  of  the  water  were  drawn,  and  sent  to  Prof.  Nichols  for 
analysis.    At  the  time  the  first  specimen  was  taken,  the  depth  of 
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the  well  was  eleven  feet  eleven  inches,  and  of  the  water  five  feet 
eleven  inches.  The  family  had  noticed  the  disagreeable  taste  of  the 
water  for  some  time.*  They  had  lived  in  the  house  but  a  few  months 
before  diphtheria  appeared,  and  sickened  four  out  of  five  persons, 
one  of  whom  died  November  12.  The  fifth  was  a  babe  of  five 
months,  at  the  breast.  Of  four  women  who  attended  the  deceased 
child  through  its  sickness  of  five  days,  one  who  lives  in  house  No. 
5,  on  Jewett  Street,  was  taken  with  a  slight  sore  throat  on  Tuesday, 
November  16.  Another,  who  lives  in  house  No.  6,  on  Jewett  Street, 
was  taken  sick,  and  two  children  followed;  no  deaths.  A  third 
woman,  who  lives  half  a  mile  distant,  escaped ;  but  her  daughter  was 
attacked  on  Monday,  November  15,  with  fever,  sore  throat,  swollen 
tonsils,  and  white  deposits  on  the  latter.  The  fourth  woman,  who 
lives  a  mile  distant,  on  a  hill  in  a  perfectly  healthy  locality,  where 
there  had  been  no  cases  of  sore  throat,  was  seized  on  Wednesday, 
November  17,  with  diphtheria;  a  girl  four  years  old  on  Monday, 
November  22 ;  a  boy  of  seventeen  years  on  Tuesday  the  23d ;  hus- 
band had  sore  throat  on  Sunday  the  28th,  and  also  a  sister  on 
December  5. 

The  following  table  will  give  some  facts  as  to  age,  nativity,  etc 
The  numbers  included  in  the  braces  belong  to  one  family.  In  addi- 
tion to  the  cases  thus  tabulated,  I  have  learned  of  the  following : 
In  an  Irish  family  of  four  children,  whose  surroundings  I  have  not 
examined,  one  child  died  unexpectedly  after  a  week  of  convalescence. 
In  another  family, — ^Americans,  in  a  healthy  region, — an  adult 
died  October  80 ;  four  children,  whose  ages  range  from  two  to  nine, 
were  sick,  and  recovered.  There  had  been  for  some  time  a  very 
offensive  discharge  of  sewage  ftom  a  leak  in  the  drains  in  the  cellar, 
which  connect  with  the  main  sewer.  In  1874,  a  woman  in  Dracut 
had  the  disease  (some  days,  time  not  precisely  ascertained),  after 
inhaling  the  fhmes  of  an  obstructed  sewer,  which  she  describes  as 
powerful  and  nauseating ;  she  recovered.  No  other  cases  in  the 
neighborhood.    No  history  of  exposure. 

*  For  the  analysis  of  the  water  of  this  well,  see  page  270. 
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The  epidemic  of  diphtheria,  this  fall,  though  mostly  localized, 
has  spread  itself  throughout  the  city ;  but  has  been  thus  far,  at  least 
where  deaths  have  occurred,  almost  wholly  confined  to  insanitary 
dwellings.  Six  of  the  fatal  cases  occurred  in  the  Fayette  Street 
locality,  and  six  in  Centralville.  There  have  also  been  two  deaths 
from  supposed  croup ;  one  in  each  of  these  regions. 

The  following  laws  have  been  observed  in  this  epidemic. 

1.  The  disease  is  contagious. 

2.  The  period  of  incubation,  in  the  few  instances  where  it  conld 
be  ascertained  with  any  approach  to  certainty,  was  about  one  week. 

8.  The  attack  usually  comes  on  suddenly,  with  severe  constitu- 
tional symptoms ;  death  takes  place  by  obstruction  to  respiration  or 
by  prostration.    Convalescence  is  usually  rather  slow. 

4.  There  have  been  no  persons  older  than  fifty-five  in  the  families 
where  cases  have  been  observed.  In  four  diflferent  families  where 
more  than  one  sickness  took  place,  there  were  four  infants  of  seven, 
nine,  five,  and  five  months ;  of  these,  the  first,  who  had  been  weaned 
from  the  breast  a  month  before  it  was  seized,  died ;  the  others,  who 
were  confined  to  breast  milk,  had  no  symptoms  of  diphtheria. 

5.  As  in  epidemics  of  typhoid  fever  and  cholera  we  have  a  great 
many  ''  febriculse "  and  diarrhoea  respectively,  so  in  this  epidemic 
we  have  had  numerous  ''  sore  throats,"  severe  and  mild. 

6.  The  disease  was  usually  less  severe  in  adults  than  in  children. 
The  average  age  of  decedents  was  four  years  and  eight  months. 
The  maximum  age  was  nine  years,  the  minimum  seven  months. 

7.  The  records  of  wind,  temperature,  and  weather  give  no  light 
as  to  causation. 

The  foregoing  observations,  if  they  do  not  point  us  to  the  specific 
cause,  sufficiently  indicate  the  direction  in  which  we  are  to  look  for 
the  common  source  and  maintenance  of  this  as  well  as  other 
epidemics  that  have  recently  visited  our  city.  In  1871,  small-pox 
found  most  of  its  victims  among  those  most  neglectfhl  of  sanitary 
laws.  In  1872,  typhoid  fever  did  its  heaviest  work  in  a  region 
flooded  by.  sewage.  In  1873,  cerebro-spinal  meningitis  was  most 
rife  in  the  crowded  parts  of  the  city.  In  the  same  year,  scarlet 
fever  was  the  most  virulent  in  nearly  the  same  region  where  the 
typhoid  of  1872  had  prevailed ;  thence  it  swept  the  city  in  1874 ; 
and  now,  in  1875,  diphtheria  is  added  to  the  catalogue  of  our  crimes 
against  the  laws  of  health. 

Lowell  takes  the  second  place  on  the  list  of  the  most  popnloos 
cities  in  this  State ;  last  year  she  occupied  nearly  the  same  numer- 
ical position  in  her  death-rate. 
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Replies  to  our  circulars  have  been  received  from  all  the 
cities  and  from  185  of  the  322  towns  in  the  State. 

Boston  is  the  only  one  of  the  cities  which  has  a  board  of 
health  other  than  the  officers  of  the  city  government.  In 
regard  to  the  rest,  our  correspondents  generally  speak  of 
the  urgent  need  of  such  independent  boards.  It  may  fairly  be 
said  of  the  substitutes  for  them,  as  was  stated  in  the  fourth 
report  of  the  Board  (p.  515)  :  ^  No  doubt  can  be  left  on  the 
mind  of  anjr  one  who  examines  these  letters  [of  our  corre^ 
spondents]  that  the  boards  of  health  of  most  of  the  cities  and 
towns  of  Massachusetts  have  no  idea  of  the  responsibility 
which  belongs  to  their  office."  It  should  be  said,-  moreover, 
that  the  selectmen  of  our  towns  and  the  executive  officers  of 
our  cities  have  not  the  time  to  attend  to  the  duties  of  health 
officers,  not  to  mention  the  fact  that  they  are  not  especially 
fitted  by  education  for  such  work. 

In  the  185  towns,  our  correspondents  state  that  the  select- 
men act  as  boards  of  health  in  80 ;  that  there  are  no  boards 
in  70  (which  is  probably  equivalent  to  saying  that  the  select- 
men act  as  such)  ;  in  26  it  is  reported  that  there  are  special 
boards  of  health ;  from  9  no  report  is  made.  In  some  of  the 
towns,  the  selectmen  unquestionably  do  perform  and  are 
reported  by  our  correspondents  as  performing  their  duties  to 
the  eminent  satisfaction  of  all  parties.  Such  cases  are  the 
exception,  however,  and  not  the  rule. 

One  board  of  health  elected  in  one  of  the  towns  neglected 
to  qualify ;  in  another,  an  elected  board  of  health  is  reported 
as  not  attending  to  their  duties  and  as  deserving  of  censure. 

We  quote  ttom  a  few  of  the  replies  to  our  circulars,  as 
follows : — 

''There  is  an  advisory  board  consisting  of  one  physician  from  each  ward 
(fire  in  number).  This  board  gives  advice  from  time  to  time,  which  advice 
la  mely  heeded.'' 
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"The  Belectmen  of  the  town  constitute  our  only  board  of  health,  and  in 
that  capacity  have  been  very  quiet." 

**  There  is  no  board  of  health.  The  selectmen  act  in  that  capacity  when 
it  ia  unavoidable,  but  practically  almost  nothing  is  done." 

"  A  law  should  be  enacted  requiring  that  there  be  at  least  one  physician 
on  the  board  of  health  of  every  town  and  city  in  the  State.  The  reasons  for 
this  are  self-evident." 

"  The  board  of  health  are  the  selectmen.  There  is  no  physician  a  member 
of  that  body.  These  functionaries  (the  selectmen)  give  but  little  heed,  as  a 
general  thing,  to  the  recommendations  of  physicians,  however  judicious, 
unless  such  recommendations  can  be  carried  out  with  little  or  no  expense  to 
the  town.  An  intelligent  and  efficient  board  of  health  is  greatly  to  be 
desired." 

"  The  selectmen  of  the  town  constitute  a  board  of  health.  The  fear  of 
losing  votes  will  always  prevent  a  board  so  constituted  from  doing  the 
whole  of  its  duty." 

"  The  selectmen  of  the  town  are  the  only  authorized  board ;  which  amounts 
to  nothing." 

"  Since  the  small-pox  epidemic,  the  board  of  health  has  been  discontinued, 
and  their  duties  assumed  by  the  selectmen.  The  expense  was  assigned  as 
the  reason." 

In  the  winter  and  spring  of  1875,  acute  pulmonary  dis- 
eases are  quite  generally  reported  as  haying  been  more 
prevalent  and  fatal  than  usual. 

The  diarrhceal  diseases  and  enteric  fever  are  thought,  by 
our  correspondents,  for  the  vast  majority  of  the  cities  and 
towns,  to  have  been  less  prevalent  than  usual,  or  at  leaat  not 
more  so,  during  the  year. 

Fatal  small-pox  prevailed  in  Russell,  a  small  town  of  600 
inhabitants. 

Epidemic  influenza  was  observed  quite  largely  throughout 
the  State,  in  many  cases  coincident  with  the  epizootic  among 
horses. 

Scarlet  fever  has  been  more  wide-spread  than  usual,  and 
more  fatal  in  its  results.  The  chief  elements  in  its  spread 
are  evidently  contagion  and  infection;  but  the  evidence  of 
our  correspondents,  as  in  former  years,  goes  to  show  that  it 
assumes  especial  virulence  in  the  presence  of  putrefying 
organic  matter ;  in  damp,  sunless  localities ;  where  the  poison 
is  concentrated  by  overcrowding  or  other  causes ;  and  where 
the  vitality  is  lowered  and  the  power  of  resisting  disease  in 
the  individual  is  in  any  way  diminished. 

Diphtheria  has  prevailed  to  a  considerable  extent  through- 
out the  State ;  in  the  majority  of  cases,  mild  in  character,  and 
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occurring  only  sporadically.  The  replies  of  our  correspond- 
ents are  quite  full  on  this  point,  and  we  quote  from  them 
rather  largely. 

Undoubtedly,  erroneons  diagnoses  have  often  been  made ; 
and  worse  than  useless  alarm  has  often  been  caused  from 
confounding  other  diseases  with  diphtheria.  Many  of  our 
correspondents  mention  this  fact,  and  comment  on  it  some- 
what severely.  Of  course,  it  is  for  the  interest  of  the 
charlatan  to  make  it  appear  that  every  mild  disease  id  a 
dangerous  one,  so  as  to  exaggerate  the  importance  of  his 
alleged  ^cures'*;  and  he  has,  evidently,  made  free  use  of  the 
popular  fear  of  diphtheria,  the  past  year,  to  serve  his  purpose. 

In  England,  diphtheria  is  quite  universally  classed  among 
the  so-called  *^ filth-diseases" — a  name  now  enjoying  quite  a 
fashionable  prominence.  Many  writers  attribute  its  increase 
in  that  country,  of  late  years,  to  the  more  general  introduction 
of  sewers  during  the  same  time,  and  have  no  hesitation  in 
assigning  sewer-gases  as  its  chief  cause.  This  general  opinion 
is  well  expressed  in  the  following  extract  from  a  report  on 
the  health  of  Tottenham  in  1875  :— 

"There  were  twelve  deaths  from  diphtheria, — a  great  many  too  many, 
thongh  four  fewer  than  last  year.  This,  too,  is  a  filth-diseasei  and  is 
believed  to  arise  in  almost  every  case  from  fonl  air  within  hoases  them- 
selves. There  has  been  scarcely  a  case  of  diphtheria  in  Tottenham,  in  a 
house  where  some  serious  defect  in  the  house-drains  was  not  discovered. 
That  diphtheria  nearly  always  arises  from  want  of  pure  air  within  the  house 
itself,  is  also  shown  by  the  fact,  that  out  of  the  forty-seven  deaths  from 
diphtheria  in  Tottenham  daring  the  last  four  years,  only  seven  occurred 
daring  the  five  months,  May — September,  when,  of  course,  windows  and 
doors  are  kept  open.  On  the  other  hand,  during  the  coldest  three  montlis  in 
the  year,  December,  January  and  February,  when  houses  get  but  little  fresh 
air,  and  when  also,  owing  to  the  much  higher  temperature  within  doors, 
sewer-gas  forces  its  way  in  through  unventilated  drains  and  defective  traps, 
there  were  twenty-five  deaths,  as  compared  with  only  twenty-two  during 
the  remaining  nine  months  of  the  four  years.'' 

This  statement  is  not  fully  borne  out  by  experience  in 
Massachusetts  during  the  past  year.  The  disease  has  not,  as 
a  rule,  prevailed  during  the  warm  months;  but  in  those 
towns  where  its  fatality  has  been  the  heaviest,  there  have 
been  no  water-closets  used,  and  the  closing  of  the  windows 
could  not  expose  the  occupants  of  the  houses  to  any  greater 
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concentration  of  sewer-gases.  Our  correspondents  place  the 
element  of  contagion  very  high  in  the  causation  of  diphtheria. 
From  the  204  reports,  there  are  many  cases  given  which  give 
strong  support  to  this  theory,  although  it  cannot  be  said  to 
be  true  to  the  same  degree  that  it  is  of  smalUpox,  measles, 
and  scarlet  fever. 

That  so  many  cases  were  exposed  without  contracting  the 
disease,  would  apparently  imply  that  something  more  is  needed 
than  the  mere  exposure  to  the  poison.  In  one  town,  for  in- 
stance, two  very  severe  cases,  both  fatal,  were  imported  from 
Canada ;  and  although  no  care  was  taken  to  prevent  such  a 
result,  there  was  no  spread  of  the  disease,  and  not  another 
case  occurred  in  that  town  during  the  year.  One  of  our  cor- 
respondents observed  that  the  disease  had  been  communicated 
in  a  violent  form  to  those  who  "laid  out"  bodies  of  persons 
having  died  of  diphtheria. 

From  Pittsiield,  Royalston,  and  Lanesborough,  especially, 
the  evidence  is  strong  that  the  disease  is  also  infectious. 

Exposure  to  cold  and  damp  is  given  as  at  least  an  important 
predisposing  cause.  In  this  connection,  it  is  proper  to  speak 
of  the  privies  of  many  of  our  public  schools  and  dwelling- 
houses  in  terms  of  the  strongest  reprobation. 

Bad  drainage  is  thought  by  most  of  our  correspondents  to 
be  associated  with  diphtheria  in  the  immense  majority  of  cases, 
or  that  its  greatest  severity  is  reached  in  badly-drained  locali- 
ties; t.  e.,  where  the  soil  is  not  or  has  not  been  properly 
dried,  an  evil  which  may  obtain  on  high  as  well  as  on  low  land. 
This,  however,  is  not  thought  sufficient  of  itself  alone.  Many 
low-lying  and  wet  towns,  where  drainage  of  the  soil  is  very 
imperfect,  even  where,  too,  a  water-supply  has  been  introduced 
without  sewers  for  its  proper  removal,  have  been  rarely  vis- 
ited with  the  disease,  and  then  only  lightly.  We  have  no 
means,  however,  of  knowing  what  the  result  might  be  if  such 
towns  were  exposed  to  the  virus  of  the  disease  in  a  concen- 
trated form. 

Filth,  although  not  so  evidently  connected  with  diphtheria 
as  with  typhoid  fever,  diarrhoBa,  and  dysentery,  plays  an  im- 
portant part  in  its  causation,  especially  when  associated  with 
dampness.  In  some  of  the  towns,  the  contamination  of  drink- 
ing-water with  filth  has  appeared  to  be  at  least  partially  at 
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fault ;  in  a  few  cases,  the  evidence  is  quite  strong  as*  to  its 
being,  if  no  more,  a  cause  of  unusual  severity  in  symptoms 
or  of  more  extended  prevalence.  In  Holyoke,  the  proximity 
of  water-closets  to  sleeping-apartments  was  suspected,  as  being 
the  chief  insanitary  condition  observed  in  connection  with 
the  disease. 

In  a  certain  proportion  of  cases,  the  conditions  were  sup- 
posed to  be  wholly  atmospheric. 

Some  of  our  correspondents,  finding  no  other  constant 
cause,  are  inclined  to  attribute  the  prevalence  of  diphtheria 
very  largely  to  individual  predisposition.  A  few  again  find 
no  difieronce  in  age,  sex,  locality,  etc.,  and  are  utterly  at  a  loss 
to  account  for  their  cases.  In  Worcester  and  Millbury,  where 
the  Blackstoue  River  is  fouled  so  extensively  by  sewage  from 
bouses  and  manufactories,  but  where  the  soil  is  for  the  most 
part  dry,  very  few  cases  occurred.  In  Boston,  Woburn, 
Lynn,  and  Salem,  however,  where  the  sewage  is  ofiensive  and 
the  soil  wet,  the  disease  was  quite  prevalent.  In  New  Bed- 
ford, of  a  very  severe  epidemic,  few  cases  occurred  where  the 
sewers  had  been  built  and  in  use.  Of  thirty-eight  deaths  in 
that  city,  eleven  occurred  among  the  pupils  of  one  school, 
where  there  was  no  ventilation  except  from  opening  the  win- 
dows,  and  where  there  were  two  privies  just  outside  the  walls 
of  the  building.  Both  of  these  causes  of  exposure  to  young 
children  indicate  a  recklessness  or  ignorance  in  regard  to  their 
health  which  can  hardly  be  called  less  than  criminal. 

Diphtheria  has  been  unusually  prevalent  in  Wakefield; 
but  our  correspondent,  a  careful  observer,  finds  no  explana- 
tion for  it.  Many  of  his  cases  occurred  in  damp  localities. 
On  the  Merrimack  River,  Lowell,  Lawrence,  and  Haverhill 
suffered  considerably.  From  Boston  as  a  centre,  the  disease 
is  to  be  traced  along  the  Charles  and  Mystic  rivers  to  some 
distance,  and  lying  largely  between  the  two. 

In  the  northern  and  north-western  parts  of  Essex  and  Mid- 
dlesex counties,  the  disease  was,  in  most  cases,  mild,  or  not 
largely  prevalent. 

From  New  Bedford,  where  there  was  a  severe  epidemic  a 
year  ago,  the  disease  can  be  apparently  followed  northward 
to  Taunton  and  Walpole,  and  easterly  through  the  southern 
towns  of  Plymouth  County,  to  the  western  ones  of  Barnsta- 
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ble.  In  Yarmouth  there  was  a  severe  epidemic,  but  quite 
local.  Beyond  that  town,  the  disease  is  reported  as  not  occur- 
ring, or  very  rare.     The  soil  on  the  Cape  is  gravelly  and  dry. 

In  Norfolk  and  Worcester  counties,  the  epidemic  for  the 
most  part  fell  lightly,  the  cases  having  been  generally  spo- 
radic. In  Westborough  and  Leicester,  diphtheria  was  preva- 
lent. In  the  northern  part  of  Boyalston,  a  small,  unsewered 
town,  the  mortality  was  excessive,  twelve  deaths  having 
occurred  out  of  twenty  cases,  every  one  of  which  was 
thought  by  our  correspondent  to  be  traceable  to  contagion ; 
the  adjoining  towns  of  Winchendon,  Phillipston,  Athol, 
Orange,  and  Warwick  escaped  entirely,  or  nearly  so. 

In  the  lower  part  of  the  Connecticut  Valley,  West  Spring- 
field alone  suffered  severely,  although  cases  occurred  in  Long- 
meadow,  Springfield,  Holyoke,  Westfield  (prevalent),  and 
Easthampton.  Northampton  escaped  almost  entirely,  while 
a  number  of  severe  cases  occurred  at  Hadley,  across  the 
river. 

The  disease  prevailed  with  the  greatest  malignancy  in  the 
northern  and  western  parts  of  the  State,  where  the  population 
is  as  largely  American  as  anywhere,  the  land  high  but  often 
moist,  and  drainage  almost  entirely  left  to  nature.  In  Will- 
lamstown  and  Adams,  the  epidemic  fell  heavily.  Following 
down  the  valley  of  the  Deerfield  River,  Florida,  Heath, 
Charlemont,  Leyden,  Shelbume,  Conway,  Greenfield,  Deer^ 
field,  Bernardston,  and,  east  of  the  Connecticut  River, 
Montague  and  Northfield,  suffered  severely.  Rowe,  Hawley, 
and  Buckland  escaped  with  less  prevalence  and  fatality.  In 
some  of  these  towns,  the  epidemic  was  nearly  over  by  the 
beginning  of  1875. 

In  Berkshire  County,  thirteen  out  of  the  fourteen  towns 
heard  from  report  cases  of  diphtheria ;  except  in  its  northern 
section,  however,  the  disease  does  not  appear  to  have  been 
very  prevalent. 

In  those  towns  throughout  the  State  where  especial  preva- 
lence or  severity  of  the  disease  has  been  marked,  there  are  no 
sewers ;  in  only  a  few  of  them  are  there  any  water-closets ; 
and  the  gases  from  decomposing  organic  matter  have  no  op- 
portunity to  reach  the  insides  of  the  houses,  unless,  possibly, 
from  vegetables  stored  in  the  cellars.     That  is  to  say,  the 
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disease  has  been  for  the  most  part  one  of  the  unsewered 
towns ;  in  the  cities  where  there  are  sewers,  it  has  been  most 
prevalent,  or  entirely  so,  in  those  parts  which  are  badly 
drained  or  have  no  sewers.  An  exception  mnst  be  men- 
tioned in  this  respect,  however,  with  regard  to  a  few  cases 
in  the  best  houses  in  Holyoke. 

The  mortality  in  some  of  these  towns  was  excessive; 
namely,  from  sixteen  to  fifty,  or  even  seventy-five,  per  cent, 
of  the  cases  attacked.  In  Conway,  where  there  is  a  large 
Irish  population,  the  Americans  were  almost  the  only  ones 
attacked;  and  one-tenth  of  the  native  population  sufiTered 
from  the  disease,  of  whom  thirty  per  cent.  died.  The  foreign 
population  escaped  almost  entirely,  although  living  in  a  condi- 
tion of  filth  not  seen  in  the  houses  of  their  less  fortunate  fel- 
low-townsmen. 

In  Greenfield,  especially,  the  disease  was  chiefly  met  in  very 
low  and  wet  localities ;  in  Florida  and  Adams,  it  was  most 
prevalent  on  high  land,*  and  largely  among  foreigners. 

One  fact  is  impressed  on  us  with  great  force, — ^that  the  dis- 
ease is  primarily  connected  with  decidedly  insanitary  condi- 
tions ;  but  that,  after  a  certain  degree  of  concentration  of  the 
poison  has  been  reached  among  those  living  under  bad  hygienic 
circumstances,  the  best  attention  to  sanitary  law  will  not  in 
all  cases  protect  the  more  fortunate  part  of  the  community 
who  reside  in  the  best  parts  of  towns  and  cities. 

The  conclusions  at  which  we  have  arrived  from  the  facts 
reported  to  us  by  our  correspondents,  are  as  follows : — 

I.  That  diphtheria  is  contagious,  and  may  be  under  cer- 
tain circumstances  highly  so. 

n.  That  it  is  also  infectious,  although  not  to  so  great  a 
degree  as  scarlet  fever,  measles,  and  small-pox. 

m.  That,  where  other  circumstances  assist,  its  spread  is 
promoted  by  dampness  or  moisture  of  soil,  whether  naturally 
existing  or  produced,  especially  with  a  tough,  impervious  sub- 
soil. 

IV.    That  the  special  connection  between  this  disease  and 

*  The  soil  is  quite  shallow,  overlying  rock.  Our  correspondent  thinks 
that  diphtheria  prevailed  more  extensively  on  the  western  than  on  the  eastern 
•lope  of  the  Hooeao  range. 
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filth  is  not  so  clearly  made  out ;  although  such  a  condition 
would  undoubtedly  aggravate  the  bad  effects  of  moisture 
alone.  The  subjects  of  contamination  of  well-water  by  hu« 
man  filth,  and  of  the  air  .of  sleeping-apartments  by  sewer- 
gases,  as  predisposing  causes  of  the  disease,  deserve  more 
careful  study  in  the  future;  our  returns  do  not  at  present 
give  us  sufiicient  data  for  the  expression  of  a  positive  opinion. 
Some  of  our  correspondents  suspected  the  introduction  into 
the  system  through  drinking-water  of  some  septic  influence 
which  gave  rise  to  the  disease. 

y .  That  exposure  to  dampness  and  cold,  especially  among 
children  and  those  otherwise  predisposed  to  the  disease,  tends 
to  induce  diphtheria. 

YI.  That  Americans  and  foreigners  in  Massachusetts  have 
been  about  equally  subject  to  the  disease,  other  matters  than 
that  of  nationality  being  equal. 

Vn.  That  individual  or  family  proclivity,  age,  and  depres- 
sion of  the  vital  powers  from  any  cause  whatever  are  im- 
portant factors  in  inducing  this  disease  (as  well  as  others) 
more  rapidly  and  in  a  more  fatal  form,  when  other  causes  are 
also  in  some  degree  present. 

Yin.  That  there  is  also  some  atmospheric  condition,  of 
which  little  is  now  known,  the  presence  of  which,  even  if  not 
necessary,  is  at  least  important  in  the  causation  of  diphtheria. 

Extracts  from  Letters  received  from  our  Correspondeftts  in  regard 

to  Diphtheria, 

Amesbury. — I  have  known  of  no  cases  during  the  past  year  where  the 
sanitary  conditions  of  the  houseSi  etc.,  were  at  fault.  The  worst  coses 
previously  in  my  practice  occurred  in  families  well  off,  of  good  judgment, 
intending  to  take  the  very  best  care  of  their  children.  The  constitntiona  of 
the  children  were  at  fault, — ^the  mother  of  one  dying  of  consumption  soon 
after  the  child's  birth ;  another  never  having  been  a  "rugged"  boy ;  others 
belonged  to  a  family  in  which  the  children  all  die  young. 

Amherst — ^Two  of  these  cases  were  in  perfectly  healthy  localities.  The 
Irish  family  in  which  were  the  othe^  four  cases  live  in  a  neat,  smaU  houaei 
nearly  new,  on  a  dry,  sandy,  and  gravelly  knoll,  one  hundred  rods  Irom  any 
other  dwelling,  cellar  dry  enough  to  keep  shavings,  the  whole  house  and 
surroundings  neat  and  cleanly.  Only  two  possible  causes  occur  to  me :  one, 
the  fact  that  the  family  of  six  slept  in  one  small  bedroom,  6  by  8  feet ;  and  the 
other,  that  within  fifty  rods  runs  a  smaU  stream  that,  before  it  passes  the 
house,  drains  a  region  of  Irish  and  American  tenements,  taking  the  wash 
from  the  same,  and  opposite  the  house  opening  out  into  a  small  pond. 
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Arlington. — ^I  have  seen  very  little  diphtheria,  though  the  aore  throats 
have  taken  on  a  diphtheritic  type ;  the  cases  have  been  sporadic, — some 
among  the  best  hygienic  circamstauces,  and  some  in  the  most  unfavorable. 

Aahbitrnkam. — There  have  been  numerous  cases  of  tonsillitis,  with  copious 
patches  of  lymph  on  tonsils,  palate,  etc.,  but  none  of  diphtheria. 

Askby, — Diphtheria  has  never  prevailed  in  this  town  as  an  epidemic,  or  at 
least  not  for  the  past  ten  years,  although  every  year  brings  a  few  cases. 

Aitleborough. — Diphtheria  prevails  here  in  all  varieties  of  soil  and  hygienic 
condition,  severest  among  children  of  lymphatic  temperament. 

Barnstable, — So  far  as  I  know,  there  have  been  but  two  fatal  cases  during 
the  year;  they  occurred  within  about  two  hundred  rods  of  a  slaughter- 
house, and  the  question  arose  as  to  the  probable  influence  of  the  same, — 
douht/ul.    The  rest  of  the  family  had  diphtheritic  sore  throat, 

Bedford. — ^There  has  been  no  case  of  decided  diphtheritic  inflammation ; 
but  the  tendency  to  inflammation  of  the  throat,  with  constitutional 
symptoms  in  excess  of  local  lesion,  has  been  somewhat  prominent.  I  have 
not  been  able  to  connect  these  phenomena  with  any  local  cause. 

Belcherfown. — No  case  of  diphtheria  has  occurred  for  the  last  five  years. 
About  sixteen  years  ago,  we  had  a  large  number,  and  several  fatal  cases ;  and 
five  years  ago  I  had  seven  cases  in  one  family — two  fatal ;  but  it  did  not 
extend  from  this  house,  and  I  have  had  no  cases  since. 

Berkley. — It  seems  to  me  to  prevail  more  in  wet  locations.  I  do  not  know 
that  any  other  circumstances  have  much  effect.  I  might  say  that  there  are 
several  locations  in  Berkley  where  I  think  the  water  is  not  good.  ...  A 
school-house  and  privy  have  been  very  recently  built;  the  school-house  has 
been  used  only  two  terms — the  privy  very  little  used.  The  situation  of  the 
prilvy  is  on  the  side  of  a  hill,  near  the  base,  about  eight  feet  higher  than  the 
spring  (used  for  drinking),  and  eight  feet  east  of  it,  the  water-courses 
ranning  in  the  direction  from  the  privy  to  the  spring. 

Betperljf. — ^The  following  is  an  account  of  eight  cases  of  diphtheria  in  a  fEtmily 
often,  which  occurred  in  my  practice  in  Beverly,  last  July,  and  which  appeared 
to  be  due  to  a  specific  origin.  The  family  live  in  a  one  and  a  half  story  house, 
eighteen  feet  square,  containing  three  small  rooms  on  each  floor.  There  is 
no  cellar,  the  house  resting  upon  the  lower  border  of  a  rocky  ledge,  which  is 
mostly  bare,  cut  by  numerous  deep  fissures,  and  only  in  small  spots  covered 
with  a  few  inches  of  soil.  The  ledge  rises  with  a  sharp  inclination  from  the 
eastern  side  of  the  house  for  about  fourteen  feet,  where  there  is  a  small  level 
spot,  upon  which  was  located,  until  the  second  week  in  June,  a  wooden 
prilvy,  resting  upon  a  brick  wall.  The  vault  had  a  depth  of  a  foot  and  a  half 
helow  the  surfiioe-soil  (which  was  deeper  here  than  upon  the  slope),  the 
hottom  being  the  ledge,  which  dipped  slightly  in  the  direction  of  the  house. 
The  occupant  of  the  house  said  that  he  was  particular  to  have  the  vault 
cleaned  ont  twice  a  year,  and  also  that  he  occasionally  threw  down  ashes 
and  dry  earth.  Early  in  June,  the  house  covering  the  vault  was  moved 
from  its  position  on  the  south-east  comer  to  the  south-west  comer  of  the  yard, 
at  the  request  of  a  gentleman  who  found  the  privy  to  be  in  too  close  prox- 
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imity  toliis  own  new  house,  then  being  built  upon  a  higher  part  of  the 
ledge,  about  forty  feet  away.  The  new  location  of  the  privy  is  about  the 
same  distance  from  the  house  as  the  old  one.  The  vault  was  uncovered  only 
for  a  few  hours,  the  contents  were  not  removed,  and  the  hole  was  filled  with 
earth.  Early  in  July,  I  was  called  to  visit  a  member  of  the  family.  The 
patient,  an  infant,  always  had  been  a  sickly  child,  had  had  eonvulaions  at 
various  times,  a  similar  attack  being  the  occasion  of  my  attendance. 

While  in  the  house,  I  learned  that  four  of  the  children  were  troubled 
with  sore  throat,  the  first  case  of  which  had  appeared  about  three  weeks 
after  the  removal  of  the  privy,  the  other  three  following  with  intervals  of 
only  a  few  days.  As  the  symptoms  were  all  slight,  the  parents  were  not 
alarmed,  but  treated  them  themselves.  July  28th,  I  was  called  to  attend 
one  of  the  sons,  ten  years  old,  who  had  been  sick  with  "diphtheritic'*  sore 
throat  for  four  days,  but  not  so  severely  as  to  alarm  the  parents  until  the 
morning  of  the  28th.  The  child  sank  rapidly,  and  died  early  in  the  morning 
of  the  29th.  In  about  ten  days,  as  I  am  informed  by  the  mother,  two  more 
children  and  the  father  were  sick  with  sore  throat,  but  not  seriously.  In 
all,  there  were  eight  members  of  a  family  of  ten,  who  had  diphtheria  in  a 
mild  form  (with  the  exception  of  the  one  who  died),  in  a  period  extending 
from  the  last  week  in  June  to  the  second  week  in  August.  There  were  no 
other  cases  of  diphtheria  in  the  neighborhood  at  the  time,  nor  had  there 
been  any  for  five  months,  and  I  could  le$irn  of  no  other  cases  in  town ;  and, 
although  the  house  is  in  a  thickly  populated  street,  no  cases  followed  the 
outbreak  in  that  house.  The  question  arose,  Did  these  cases  owe  their 
origin  t6  local  miasm  t  With  the  view  of  solving  this  question,  I  investi- 
gated the  premises  carefully,  with  the  following  result :  I  could  discover  no 
unpleasant  smell  in  any  part  of  the  house;  I  could  find  nothing  in  the 
fissures  of  the  rock  indicating  escape  of  matter  from  the  closed  vault ;  nor 
could  I  learn  that  there  had  been  any  appearance  of  leakage,  either  before 
or  after  the  vault  was  filled  in,  though  it  seems  possible  that  the  filling  in 
of  the  unemptied  hole  may  have  forced  some  of  the  contents  through  the 
slight  covering  of  earth,  in  which  case  it  would  run  down  toward  the  houaei 
In  a  small  room,  opening  directly  from  the  kitchen,  was  the  sink,  the  drain- 
pipe of  which  opened  within  two  or  three  feet  of  the  north  side  of  the  house. 
The  ground  near  the  outlet  of  the  sink  was  wet,  but  I  could  not  disoover 
whether  there  was  any  leakage  directly  under  the  floor,  as  it  will  be  remem- 
bered that  there  is  no  cellar.  The  tenant  stated  that  dish-water  sometimes 
was  thrown  into  the  sink ;  but  usually  the  slops  of  all  kinds  were  thrown 
into  the  vault.  I  think  that  the  condition  of  the  privy  and  the  sink  com- 
bined was  sufficient  to  account  for  the  outbreak.  The  drainage  from  the 
privy  was  directly  toward  the  house ;  the  house  has  no  cellar,  and  any  leak- 
age from  the  sink  must  accumulate  either  under  or  in  close  proximity  to  the 
house,  for  it  could  not  flow  through  the  ledge  on  which  the  house  rested ;  if 
the  drainage  from  the  vault  mingled  with  the  sink-water,  it  multiplied  the 
possibilities  of  miasm ;  the  effluvia  from  the  privy  must  have  contaminated 
the  air  in  and  about  a  house  only  fourteen  feet  distant ;  the  season  of  the 
year  is  the  most  favorable  for  rapid  decomposition  of  organic  mateiiaL 
These  are  sufficient  reasons,  it  seems  to  me,  for  attributing  the  first  caees^  at 
any  rate,  to  local  miasmatic  causes.  Were  the  other  cases  the  result  of 
personal  contagion,  or  due  to  the  same  cause  t  Had  the  fifth  child  taken 
the  disease  from  the  other  children,  it  is  probable  that,  taking  into  account 
the  number  of  occupants  of  such  a  small  house,  the  manifestation  of 
symptoms  wodld  not  have  been  delayed  from  the  6th  to  the  34th  of  the 
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month;  and  similarly  with  the  last  cases,  which,  I  am  informed,  did  not 
appear  for  ten  days  after  the  fatal  issae  of  the  fifth  case.  If  my  sopposition 
as  to  the  origin  of  these  oases  is  correct,  it  simply  shows  that  the  signs  of 
defective  drainage  may  not  he  strilcing  enoagh  to  attract  attention  until  we 
are  led  to  investigate  the  causes  of  an  apparently  nnaccoontable  outbreak 
of  symotic  disease. 

BladcaUme. — A  few  years  ago,  two  children  were  brought  here  from  Canada 
tick  with  the  disease,  and  died  of  it  in  a  few  days.  No  others  had  it  in  town 
at  that  time  or  subseqaently. 

Blant{fi»^ — ^There  has  been  no  diphtheria  during  the  past  year,  and  very 
little  since  1863.  Then  it  prevailed  as  an  epidemic,  with  much  severity. 
The  localities  where  it  occurred  are  high  and  dry,  with  no  known  exciting 

Breumter. — ^In  July,  diphtheria  broke  out  in  a  family  consisting  of  a  mother 
and  four  children,  the  father  being  absent  on  a  fishing  voyage.  The  disease 
was  contracted,  undoubtedly,  from  a  visitor, — ^a  child  from  Yarmouth,  who 
had  not  frilly  recovered  from  a  sore  throat,  at  the  time  not  supposed  to  be 
diphtheria.  Three  of  the  children  died;  the  fourth  recovered.  The  house  in 
which  the  family  resided  being  situated  near  the  sea-shore,  romote  from  any 
other,  the  disease  did  not  spread. 

Brighton. — ^Diphtheria  commenced  in  June,  and  lasted  for  more  than  a 
month;  it  reappeared  in  September,  and  has  continued  since,  occasional 
eases  arising  now.  As  to  the  cause,  I  am  not  satisfied  in  my  own  mind. 
Jdoet  of  the  cases  were  among  the  poorer  classes,  living  in  tenement-houses, 
jukd  overcrowded. 

Brmfldd, — ^AU  the  cases  of  diphtheria  I  have  ever  seen  have,  I  think, 
been  traceable  to  bad  surroundings ;  namely,  sinks,  privies,  or  damp  rooms. 
3ly  own  experience  is,  that  typhoid  fever,  diphtheria,  and  erysipelas, 
especially  the  former,  are  always  associated  with  bad  surroundings. 

Brool^ltL — ^I  have  not  supposed  what  little  of  the  disease  we  have  had 
eonld  be  attributed  to  any  surroundings  or  particular  locality. 

Camhridge. — We  have  had  no  serious  epidemics  of  this  disease.  The  few 
erases  I  have  seen  included  various  nationalities,  both  sexes,  and  the  patients 
-vrere  nearly  all  under  thirty  years  of  age.  .  .  .  (Generally  the  hygienic 
snnoundings  were  bad,  the  drainage  being  defective,  the  cellars  damp  and 
filthy,  and  offensive  smeUs  abounding ;  but  sometimes  cases  have  occurred 
in  well-appointed  houses,  where  no  cause  could  be  found  for  the  existence  of 
tbe  disease.  A  large  minority  of  the  cases  occurred  where  the  sewerage  was 
not  satisfactory. 

Ckiurletl&wn. — In  every  case  of  which  I  have  been  penwnally  cognizant, 
there  has  been  found,  upon  examination,  defective  drainage. 

Ckarlemont — ^The  forty  cases  occurring  in  Bnckland,  Charlemont,  and 
Florida  were  within  fifty  feet  of  the  river  level ;  many  of  the  cellars  were 
damp,  and  some  of  the  tenements  too  much  overcrowded. 
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CheUea, — ^We  have  had  some  diphtheria,  hardly  an  epidemic.  My  sog- 
gestions  are,  better  drainage  for  the  city,  more  attention  to  the  ventilation 
of  cellarsi  less  occupation  of  basements  as  sleeping-rooms. 

Chilmark, — ^Abont  twenty  years  ago,  I  met  with  several  oases  of  diphtheria 
of  great  severity.  They  were  the  first  cases  I  ever  saw,  and  I  might  almost 
say  my  only  ones.  They  occurred  in  two  contiguous  farm-houses,  located 
on  damp,  heavy  soil,  with  an  underlying  stratum  of  white  clay.  One  of  the 
cellars  was  habitually  wet.  Both  families  were  in  good  circumstances,  and 
their  houses  and  surroundings  clean  and  comfortable.  .  .  .  There  were 
four  cases  in  one  house  and  three  in  the  other.  A  young  man  who  lived  a 
mile  from  them,  and  was  a  frequent  visitor  at  one  of  the  houses,  contracted 
the  disease,  and  came  near  dying. 

CUnton, — All  localities  were  apparently  invaded,  high  and  low,  wet  and 
dry ;  where  the  hygienic  surroundings  were  satisfactory,  and  the  contrary. 
In  one  family,  five  had  sore  throats  with  fever  and  prostration ;  the  drains 
gave  off  an  abominable  stench;  in  no  other  case  did  I  find  anything  to  give 
offence.    Soil,  clayey^  subsoil,  '^hard-pan";  water-supply  from  wells. 

Dartnumth, — ^The  disease  was  confined  almost  entirely  to  Dartmonth 
Centre,  which  is  a  low  country,  surrounded  on  all  sides  by  hills.  Ten  of  the 
twelve  patients  seen  by  me  attended  the  village  school,  which  is  situated  in 
a  very  low,  swampy  place,  so  much  so  that  flag  grows  in  the  yard.  , 

BenniB, — I  have  had  but  two  cases  of  diphtheria,  and  both  came  from 
Gloucester.  ...  I  think  diphtheria  seldom  prevails  to  any  alarming 
extent  on  a  purely  sandy  soiL  ...  I  have  practised  medicine  in  this 
locality  for  twenty-three  years,  and  never  saw  in  my  practice  more  than 
about  six  cases. 

Dover, — We  have  a  sparse  population,  with  a  large  proportion  of  high  land. 
The  flat  lands  are  gravelly  and  light.  In  1862-63  the  winter  was  mild: 
diphtheria  broke  out  suddenly,  the  first  case  being  in  a  child  of  six  years, 
and  £fttal.  This  disease  pursued  a  capricious  course,  passing  np  a  long 
street,  skipping  one  house  and  taking  the  next,  one  out  of  a  family,  and  then 
every  member.  ...  No  endemic  causes  seemed  to  have  any  influence; 
the  disease  seemed  in  the  atmosphere,  and  was  apparently  in  no  instance 
communicated  from  one  person  to  another. 

East  Boston, — ^Among  the  foreign  population,  living  on  the  made  land  and 
upon  the  uplands  where  there  are  no  sewers,  diphtheria  and  scarlet  fever 
have  been  quite  prevalent  and  fatal  within  the  past  two  months,  more  or  less. 
I  have  not  had  a  large  number  of  cases  of  diphtheria  under  my  care.  In 
every  severe  case  that  I  have  seen,  tiiere  have  been  imperfections  in  the 
drainage. 

Falmouth, — Diphtheria  appeared  to  me  to  be  contagious;  one  patient 
coming  firom  out  of  the  village  was  taken  with  it.  A  sister  soon  after  came 
down,  and  then  the  nurse.  All  three  died.  Several  others  in  the  family 
suffered  with  severe  sore  throats.  The  nearest  neighbors  also  contracted 
the  disease,  but  none  others  in  the  village.  During  the  present  fall  it  has, 
so  far  as  known,  been  confined  to  three  families  (neighbors). 
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FitdibHrg. — No  portion  of  the  city  has  been  exempt  from  cases  of  the 
disease,  but  they  have  been  more  numerous  in  some  localities  than  others. 
This  is  especially  tnie  of  the  low  lands  bordering  upon  the  Nashua  Riyer,  in 
the  Bonthem  part  of  the  city.  Other  than  location,  the  hygienic  conditions 
are  not  especially  unfavorable.  The  soil  is  light  imd  sandy,  and  the  sub- 
soil a  coarse  graveL 

Gloucester, — Some  cases  occurred  in  elevated,  dry  positions,  well  drained, 
etc ;  others  in  low,  wet  situations. 

Great  Barrington, — ^The  cases  occurred  in  instances  where  the  dwellings 
were  old,  and  decayed  timbers  were  under  them,  or  rooms  were  built  with- 
out cellars  under  them,  or  the  drainage  was  badly  arrauged  about  the 
houses.    Dampness  and  foul  air  had  their  influence  in  every  case. 

Hadley, — In  December,  six  cases  of  the  disease  occurred  in  a  family  which 
kept  a  mm-hole  of  the  lowest  class.  All  the  surroundings  were  of  the 
filthiest  possible  character ;  dirt  in  the  house  \  tobacco  hung  in  a  shed,  close 
by  the  kitchen;  garbage  all  about;  personal  uncleauliness  and  irregular 
life, — all  conspired  to  entice  disease.  Water  for  drinking  and  cooking  was 
taken  from  a  well  close  on  the  border  of  the  barnyard,  which  had  a  half- 
dozen  pigs  in  it.  There  had  been  no  known  exposure  to  the  disease.  Four 
children  died  within  a  few  days  of  each  other;  then  a  hired  man,  intemper- 
ate, but  vigorous,  aged  thirty,  followed.  The  sixth  case,  a  young  married 
woman,  tv^as  removed  soon  after  being  taken,  and  recovered.  An  American, 
intemperate,  from  North  Hadley,  called  in  to  see  the  family,  was  taken  with 
the  disease,  and  died  in  three  or  four  days.  This  man's  mother  had  it  after- 
wards, and  died.  An  Irish  neighbor,  a  half-mile  distant,  visited  the  family, 
and  had  the  disease  immediately,  but  recovered ;  a  child  of  his  died  of  it  a 
few  days  after.  Soon,  some  five  or  six  cases  occurred  iu  American  families, 
but  it  was  mild.  These  lived  a  mile  away.  Since  then,  within  a  week,  one 
Irish  child,  who  lived  two  miles  off,  has  died.  .  .  .  With  regard  to  the 
house  especially  mentioned,  I  would  say  that  it  is  shaded  very  much,  and 
the  cellar  must  be  filthy;  but  the  situation  is  good,  the  soil  being  about  two 
feet  of  loam  with  a  subsoil  of  sand. 

SaiMon. — Until  within  a  week,  it  has  been  confined  to  one  part  of  the 
town,  almost  wholly  on  one  street,  which  runs  north  and  south,  and  along 
which  the  land  is  low.  This  is  always  the  most  unhealthy  part  of  the  town. 
Seven  died,  out  of  sixty  cases. 

Hardwick. — ^There  was  nothing  to  lead  me  to  believe  that  the  patients' 
■urroundings  had  anything  to  do  with  the  disease,  any  more  than  it  has  at 
all  farm-houses.  They  are  nearly  all  alike  in  this  vicinity.  The  drainage 
from  the  sinks  is  usually  upon  the  surface ;  the  wells  and  privies  are  in 
Juxtaposition,  with  the  hog-pen  not  far  removed ;  the  sleeping  and  living 
rooms  are  all  poorly  ventilated,  the  cellars  without  any  ventilation  what- 
ever ;  some  never  see  the  light  of  the  sun. 

Hat/iM. — ^Localities  invaded,  wet ;  origin,  I  do  not  know ;  circumstances 
good ;  surroundings  of  the  patients  healthy ;  living-rooms  airy  and  well- 
ventilated  ;  cellars  wet,  not  sunny ;  sinks  empty  on  the  surface ;  privies  on 
the  surface ;  soil  rather  wet,  most  of  it  subsoil  clay ;  drainage  poor;  sewerage^ 
Done;  water-supply  good. 
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HaverkUL — ^Daring  th«  month  of  Norember  an  epidemie  broke  oat  with 
some  violence  in  Mount  Washington,  so  called,  an  elevated,  sandy  region  of 
the  city,  rather  sparsely  populated ;  about  a  dosen  cams  oecuned.  .  .  . 
The  houses  were  new  and  well  drained.  Being  in  a  sandy  bed,  the  oellan 
were  dry.  Most  of  the  children  attend  school  in  a  large,  new  and  fine  boild- 
ing,  located  near  a  swamp,  formed  by  the  drainage  of  Silver  HUL  A  large 
deposit  is  held  in  the  basin,  and  the  question  has  been  raised,  To  what  extent 
can  the  disease  be  traced  to  this  condition  t  The  drinking-water  of  the 
school-house  is  pumped  from  the  river,  without  much  filtering ;  the  houses 
are  mostly  supplied  by  the  Haverhill  aqueduct,  from  ponds.  We  have  good 
sewerage  in  many  parts  of  the  city.  The  Irish  population  has  been  largely 
exempt  fi*om  the  disease.  The  portion  of  the  city  most  thickly  populated 
by  the  Irish  is  most  defective  in  drainage. 

Heath. — Sixteen  years  ago,  the  disease  prevailed  very  extensively.  I  bad 
over  one  hundred  cases  in  one  year,  and  lost  ten  per  cent,  of  them.  This 
was  in  the  towns  of  Heath,  Halifax,  Whitingham,  Readsborough,  and  Rowe ; 
since  then  it  has  prevailed  more  or  less  every  year.  I  cannot  give  any  cause 
as  to  the  disease. 

Holyoht, — ^The  disease  has  invaded  all  parts  of  the  city,  high  and  low,  wet 
and  dry,  and  about  equally.  It  has  invaded  the  well-constructed,  elegantly 
furnished,  and  thoroughly  ventilated  homes  of  the  wealthy  and  the  cultured 
nearly  or  quite  as  often  as  the  ill-constructed,  meanly  furnished,  and  poorly 
ventilated  hovels  of  the  poor  and  ignorant.  It  is  a  question  in  my  own  mind 
whether  the  modem  water-closet,  located,  as  it  often  is,  in  close  proximity 
to  the  family  sleeping  apartments,  is  not  a  fruitful  source  of  this  and  other 
diseases  of  a  typhoid  type.  At  least,  I  oftener  meet  with  it  in  houses  pos- 
sessed of  these  so-called  modem  conveniences,  than  elsewhere. 

HvidMn, — ^Most  of  the  cases  have  been  on  low  land  with  imperfect  sewer- 
age, and,  in  some  cases,  privies  not  properly  attended  to ;  soil  damp ;  living- 
rooms  on  the  north  side  of  house ;  water-supply  good. 

Hyde  Park, — High  land  and  low,  wet  and  dry,  have  presented  eases ;  but 
a  large  portion  of  our  high  land  is  filled  with  springs,  which  render  cellars 
and  contiguous  land  wet  and  damp  constantly. 

Lawrence, — ^It  prevailed  in  all  parts  of  the  city ;  but  the  cases  which  I  saw 
were,  for  the  most  part,  in  localities  where  the  patients  were  exposed  to 
dampness,  as  in  rooms  over  wet  cellars,  or  where  there  was  little  sunny  ex- 
posure, and,  perhaps,  imperfect  sewerage.  Many  oases,  however,  did  not 
oome  within  this  description.  Some  cases  were  sohool-girls,  who,  having 
perhaps  a  jMMsuliar  susceptibility  to  the  disease,  were  attacked  after  exposure 
to  wet.  Unquestionably,  the  want  of  good  sewerage,  and  the  emptying  of 
sewage  on  the  ground  around  houses  and  in  back  alleys,  have  been  the 
occasion  of  some  cases  of  diphtheria  during  the  year.  At  any  rate,  the  eoii- 
dition  and  the  disease  coexisted  frequently. 

Ldoeeter, — ^The  &mily  attacked  lived  under  an  old  church  where  the  rooms 
were  low  and  dark.  The  sinks  and  privies  both  drained  into  the  welL  .  .  . 
At  the  wake  following  the  death  of  one  of  the  children ,  five  young  servants 
living  in  the  village  stopped  over  night;  two  had  diphtheria^  two  slow 
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fever,  and  the  fifth  had  high  fever  and  profuse  diarrhoea.    The  fiunily  moved 
to  another  tenement.    There  were  no  other  cases  in  town. 

lAtileUm. — ^All  cases  ocooned  in  dry,  sunny,  goo&  houses,  and  with  well-to- 
do  fuuiliee.    No  supposed  origin. 

Maiden. — ^A  number  of  cases  have  occurred  in  a  small  settlement,  situated 
upon  a  very  considerable  elevation,  numbering  some  twenty  houses.  This 
hill,  a  rocky  eminence,  has  a  fine  natural  drainage ;  but  there  is  no  depth  of 
soil  above  the  rocky  substratum,  and  no  system  of  common  sewers,  so  that 
the  thin  layer  of  earth  into  which  the  privies  and  cesspools  necessarily 
empty,  soon  gets  saturated.  Diphtheria  may  be  said  to  be  endemic  in  this 
locality. 

MankJUld. — ^There  were  three  oases  in  one  family  this  year,  and  no  others ; 
they  made  their  appearance  simultaneously,  and  occurred  in  a  wet,  marshy 
place.    The  fiunily  had  recently  come  from  Boston  Highlands. 

Montague, — ^The  oases  that  occurred  in  February  and  March  were  mostly 
on  low  land,  though  not  wet  or  marshy ;  those  in  September  were  on  higher 
ground,  dry,  light  soil  and  gravelly  subsoil. 

HanimckeL — ^I  oould  not  account  for  the  prevalence  of  the  epidemic  (of 
1860).  It  came,  as  influenza  has  come  here  more  than  once,  affecting  many 
persons ;  but  it  was  not  influenza.  Some  cases  occurred,  where  dampness  of 
the  soil  and  locality  might  have  had  an  influence.  The  water  here  is  good, 
bat  it  is  very  possible  that  some  of  it  may  be  i^jure<l  by  the  vicinity  of 
privies  and  drains  to  the  wells.  The  town  is  compact,  and,  as  the  soil  is 
Bandy,  water  soaks  away  quickly,  and  but  little  thought  has  been  given  as 
to  where  offensive  liquids  go,  so  that  they  get  out  of  sight  and  smell.  Since 
1860  the  disease  has  not  prevailed  here,  nor  did  it  for  fifteen  years  previous  to 
that  time. 

NaHek, — ^An  open  drain  receives  the  wash  and  sewage  from  Walnut  Hill. 
It  is  also  a  receptacle  for  dead  cats,  rats,  and  other  useful  animals.  Stand- 
ing upon  the  edge  of  this,  a  biscuit  could  be  tossed  into  the  beds  where  were 
sixteen  cases  of  typhoid  fever  and  dysentery  of  a  typhoid  type,  the  exact 
proportion  of  which  were  fatal  I  cannot  say ;  but  there  were  several  deaths. 
This  drain  is  a  natural  estuary  of  Pagan  Brook,  and  all  this  filth  goes  into 
Lake  Cochituate,  especially  after  a  rain.  Diphtheria  did  not,  in  any  case, 
seem  endemic  here ;  but  prevailed  in  damp,  open  weather  in  winter  and 
spring.  It  does  not  seem  to  have  been  influenced  by  any  discoverable  local 
cause,  and  was  as  often  fktal  in  a  high,  airy,  sunny  locality  as  in  a  low 
hovel. 

yeedkam. — My  two  cases  occurred  in  the  houses  of  wealthy  people,  situated 
on  the  south  side  of  a  hilL  The  cellars  are  more  or  less  moist  in  consequence 
of  the  rocky  soil  and  being  on  the  side  of  a  hill. 

Xewton, — ^The  cases  under  my  care  in  August  were  on  very  low  ground  on 
the  banks  of  the  Charles  River,  only  a  few  feet  above  high  water,  in  old 
houses  with  bad  surroundings,  soil  wet,  of  course ;  two  others  in  acUoining 
houses— ^ually  bad,  if  not  worse.    The  case  I  saw  in  winter  was  in  a  good 
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neighborhood  on  a  gentleman's  place,  but  the  air  was  bad  from  the  neigh- 
borhood of  stables,  etc. 

Nacton  Lower  Falls, — There  have  been  seven  cases  of  diphtheria^  six  &tal ; 
three  adults,  three  children.  Two  of  the  cases  were  in  an  old  tenement- 
honse,  near  the  river,  on  a  hillside  on  a  comer.  The  house  was  not  in  a 
very  bad  condition,  but  the  well  was  where  a  good  deal  of  surface  and  sink 
water  ran  into  it.  The  well,  an  open  one,  was  close  to  the  honse  in  the 
angle  between  the  L  and  main  house.  The  privies  were  about  forty  feet 
from  the  well,  but  the  vaults  were  not  close.  In  this  house  two  children 
died ;  there  were  no  other  cases  in  it.  Two  other  cases  were  on  the  Xeed- 
ham  side  of  the  river,  in  a  small  story  and  a  half  honse  and  shop,  together. 
The  honse  was  clean,  with  good  cellar,  faced  the  south,  and  was  qnite  opeD 
on  three  sides.  Nothing  about  it  t<o  be  noticed.  The  water  came  from  an  old 
well  on  the  roadside  some  distance  from  the  house  and  some  distance  from 
privies.  This  first  case  was  of  a  barber  and  harness-maker,  who  died ;  th«o 
his  sister  was  taken  sick  and  died. 

The  other  three  cases  were  on  a  side  street  in  a  comfortable,  well-to-do 
family,  living  in  a  small  story  and  a  half  cottage-house,  on  high  ground  back 
from  the  street,  plenty  of  room  all  about  the  place.  The  well,  however,  was 
on  one  side  of  the  L,  the  privy  opposite  it  across  the  L,  not  more  than  twelve 
feet  apart.  The  sink-spout  ran  back  some  distance  in  the  garden.  The 
vault  to  the  privy  was  not  a  close  one.  The  first  case  here  was  a  child  of 
eight,  who  died,  then  the  aunt,  and  now  the  mother  is  quite  ill. 

North  Adaais, — I  am  not  a  believer  in  the  oontagiousness  of  diphtheria; 
and,  from  my  observations  of  this  disease,  I  cannot  lodge  it  or  find  its  hiding- 
place,  or  the  causes  that  develop  it ;  for  the  past  two  years  I  have  hardly 
been  free  from  cases.  One  fact,  I  think,  is  established  in  this  region :  that 
high  elevations  are  nvore  subject,  and  w.ith  greater  fiatality. 

North  Reading. — Since  the  great  epidemic  of  diphtheria,  ten  yean  ago, 
people  are  apt  to  call  every  sore  throat  by  that  name.  I  have  not  wen  a 
well-marked  case  during  the  last  eight  years. 

Orange, — In  1848  the  disease  first  made  its  appearance;  from  that  time  it 
has  occasionally  cropped  out  in  sporadic  cases,  and  occasionally  as  an 
epidemic.  From  1862  to  1865  it  prevailed  epidemically  thronghout  this 
region,  and  at  times  was  quite  fatal.  Since  that  time  the  disease  has  occa- 
sionally appeared,  but  mostly  of  a  mild  character.  During  the  past  year 
there  have  been  quite  a  number  of  cases,  most  of  which  were  mild.  I  do 
not  know  that  any  localities  have  been  entirely  exempt  from  the  disease 
during  its  greatest  prevalence  and  severity;  those  living  on  high  land  have 
suffered  alike  with  those  on  low  land,  and  such  as  lived  on  dry,  light  land 
as  well  as  those  on  moist,  heavy  land.  I  will  not  attempt  to  account  for  the 
appearance  of  the  disease ;  being  so  wide-spread  and  general  in  its  prevalence, 
it  is  difficult  to  arrive  at  any  satisfactory  explanation  of  its  cause.  If  close 
living-rooms,  damp  and  dirty  cellars,  badly-cared-for  privies  and  sinkv, 
careless  sewerage,  etc.,  are  productive  of  diphtheria,  I  should  expect  to  see 
a  perennial  epidemic  of  the  disease  in  some  localities. 

Orleans, — I  have  not  seen  a  well-marked  case  of  diphtheria  during  the 
year;  cases  of  ordinary  diseases  of  the  throat  are,  in  my  opinion,  often 
passed  off  for  that  disease,  and  generally  with  a  motive. 
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Feabodff, — I  have  not  ol>eerved  any  peculiarly  unfavorable  conditions  exist- 
ing in  the  surroundings  of  the  patients  thus  far  treated  by  me  for  this 


Pemhroke, — I  have  had  thirteen  cases  in  a  recent  epidemic  at  South  Hanson. 
The  location  of  my  patients  is  a  lane,  running  doivn  to  one  of  the  Halifax 
ponds — a  swamp  on  both  sides  of  it ;  soil  wet;  drainage  on  the  surface.  The 
people  are  very  poor,  living  huddled  up  in  small  houses. 

Pepperell. — ^The  cause  could  not  be  detected,  as  cases  occurred  both  in 
elevated  and  low  locations,  among  the  most  cleanly  and  refined  people  as 
well  as  the  opposite.  The  cases  of  recovery,  however,  were  uniformly 
among  the  former. 

FUtaJleld, — Of  the  forty-five  fatal  cases  occurring  during  the  last  two 
years,  not  one  has  been  in  the  best  class  of  dwellings.  The  disease  has  been 
limited  to  the  poorer  class,  and  chiefly  foreigners.  The  families  generally 
lived  in  small,  overheated  rooms,  poorly  ventilated,  and  the  children  ran 
out  into  the  open  air  improperly  clad.  The  diet,  too,  was  generally  inferior. 
Sanitary  defects  outside  the  house  could  generally  be  found,  but  not  always. 
The  cases  were  scattered  all  over  the  town.  The  cellars  were  generally  dry 
— few  are  otherwise  here ;  water  is  the  best ;  the  houses  sunny.  The  origin 
of  the  first  cases  in  any  family  was  generally  obscure,  but  contagiousness 
-was  very  marked  in  families,  and  frequently  traced  from  house  to  house. 

A  very  fatal  but  limited  epidemic  occurred  in  Lanesborongh  last  summer. 
I  think  eight  persons  died,  being  nearly  all  that  were  attacked.  It  began  in 
m  family  of  extraordinary  filthiness,  in  which  the  cases  were  most  malignant. 
The  other  cases  were  neighbors  who  had  been  directly  exposed  to  contagion. 
This  epidemic,  apparently,  was  carried  from  Pittsfield  by  infection. 

BoyaUUm, — This  town  has  recently  suffered  from  an  epidemic  of  diph- 
theria, attended  with  alarming  fatality.  Of  twenty  patients  attacked, 
twelve  died.  With  the  exception  of  the  children,  those  subsequently 
attacked,  after  the  first  case,  were  those  who  had  either  watched  with  the 
•ick  or  astfisted  in  laying  out  the  dead.  The  cases  I  visited  were  in  healthy 
localities;  drainage  and  sewerage  good.  I  should  Judge,  however,  from 
-what  I  can  learn,  that  the  conditions  were  quite  the  reverse  in  the  house 
-where  the  disease  originated. 

Another  correspondent  writes:  ''Each  case,  except  the  first,  could  be 
traced  exactly  to  exposure  to  a  previous  one.  Seven  adults  and  five  children 
died.  A  woman  washed  the  linen  of  the  first  family  on  Tuesday,  and  died 
at  six  o'clock  p.  m.  Thursday,  of  the  same  week." 

8aUm, — It  can  hardly  be  said  that  we  have  an  epidemic  of  diphtheria,  yet 
this  disease  is  more  wide-spread  and  frequent  than  it  has  been  for  many  years. 
It  has  seemed  to  develop  itself  most  easily  in  young  children,  yet  it  by  no 
means  infrequently  attacked  adults.  Persons  of  both  sexes,  and  of  all 
nationalities,  seem  to  be  equally  susceptible  to  its  specific  poison.  We  can- 
not find  that  one  section  of  our  city  above  another  has  been  exempt  from 
its  visitations.  Families  in  dwellings  on  high  land,  with  good  drainage, 
and  whose  method  of  living  seemed  condncive  to  health,  have  suffered  from 
this  disease  in  common  with  those  living  in  damp,  undraincd,  and  filthy 
honaea.    The  number  of  fatal  cases  of  diphtheria  has  been  comparatively 
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Bmall.  The  disease  has  generally  snUeided  in  from  five  to  ten  days.  It  has 
been  noticed  that  in  families  where  well-charaoterized  cases  of  diphtheria 
occurred,  other  members  were  at  the  same  time  affected  with  slighter 
inflammations  of  the  throat.  This  we  are  inclined  to  regard,  not  as  the 
effect  of  the  diphtheritic  poison,  bnt  as  the  resolt  of  the  general  hygienic 
sorronndings  or  atmospheric  conditions  which  favored  deYelopment  of 
diphtheria  in  the  others.  Associated  with  diphtheria,  there  has  been  a 
marked  prevalence  of  various  forms  of  sore  throat.  It  may  magnify  the 
skill  of  a  physician  to  persuade  people  that  he  has  cured  a  patient  of  diph- 
theria in  two  or  three  days,  when  he  has  to  deal  only  with  a  comparatively 
mild  throat  distemper ;  but  he  is  likely  to  raise  expectations  which  he  will 
fhil  to  satisfy  when  he  is  called  to  treat  active  manifestations  of  a  true 
diphtheria.  And  worse  than  all,  he  is  likely  either  to  needlessly  alarm  aome 
households  on  the  one  hand,  or  on  the  other  to  create  the  opinion  that 
diphtheria  is  a  trivial  disease,  which  can  be  easily  and  quickly  controlled. 
Such  an  underestimate  of  disease  is  likely  to  lead  to  fatal  postponement  or 
neglect  of  treatment.  We  cannot  help  noticing  that  during  the  last  four 
months  there  has  been  a  marked  tendency  to  affections  of  the  macoua  mem- 
brane of  the  respiratory  organs,  since,  together  with  bronchitis  and  pneu- 
monia, we  have  had  associated  the  prominence  of  laryngeal  and  bronchial 
symptoms  in  measles,  and  the  throat  symptoms  of  diphtheria.  We  have  no 
data  which  as  yet  satisfactorily  explain  why  diphtheria  should  appear  at 
this  season  rather  than  formerly,  or  why  it  should  distribute  itself  aa  it  has. 

Sattgtu, — The  localities  and  surroundings  in  my  cases  have  been  all  fiivor- 
able  to  health.  The  supposed  origin  of  the  first  cases  was  in  a  small  party 
for  boys  and  girls,  where  one  of  the  number  was  already  sick  and  after- 
wards died,  several  of  the  others  being  attacked  within  a  few  days. 

Shdburne, — In  one  family  where  there  were  six  cases,  the  house  was  well 
ventilated,  the  family  neat  and  cleanly,  the  house  on  high  land ;  but  through 
the  spring  the  soil  around  the  house  was  saturated  with  moisture,  and  the 
cellar  very  wet  and  containing  a  large  quantity  of  vegetables.  In  another 
family,  where  five  cases  occurred,  the  house  stands  on  high  aud  dry  ground, 
well  ventilated,  with  dry  cellar.  In  each  of  these  houses  the  light  of  the 
sun  to  the  rooms  is  obstructed  by  piazzas. 

South  Badley  Falls, — Diphtheria  has  been  most  common  and  severe  in  that 
part  of  the  Falls  village  which  has  lately  been  built  upon  a  swamp,  with 
miserable  drainage,  if  any. 

Southwick, — The  cases  were  among  farmers,  in  apparently  healthy  loca- 
tions. The  cellars  are  dry,  and  the  living-rooms  such  as  we  find  in  most  of 
our  farm-houses.  No  sinks  are  used  in  the  houses ;  but  the  wash- water  Ib 
thrown  out  on  the  surface  of  the  ground,  near  the  wells  from  which  water 
is  obtained,  where  it  may  sink  through  the  soil  of  sandy  loam  and  gravelly 
subsoil  to  contaminate  the  water  of  wells. 

SpringfieltL — ^Diphtheria  has  been  limited  to  localities  and  isolated  families, 
and  evidently  caused  by  dampness,  bad  water,  defective  drainage,  no  sewer- 
age, and  infection  or  contagion  from  carelessness  in  families  while  existing. 
It  has,  in  many  instances,  been  confounded  with  pharyngitis,  tonsillitis,  and 
follicular  inflammation.  Consequently,  exaggerated  statementa  of  its  piw* 
alence  have  obtained. 
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SUm^uniL—'The  two  deaths  referred  to  occurred  on  a  liill  with  moderately- 
good  Borroandiiigs.  A  marshy  piece  of  land  lies  on  the  foot  of  the  hill  a 
few  rods  distant ;  no  drainage  and  no  sewerage. 

Another  physician  says,  '*Most  of  my  cases  of  diphtheria  occurred  in 
fiunUies  Hying  on  high  ground,  and  I  could  find  no  hygienic  circumstance 
looking  toward  the  cause.  I  feel  confident  that  after  the  first  case  in  a 
fiunily,  the  chief  cause  was  contagion.'' 

Taunton. — Causes  of  diphtheria  here  are  dwellings  in  swamps,  prevalence 
of  north-east  winds,  with  the  air  heavy,  cold,  and  changeable,  and  the  use  of 
surface-water  or  swamp- water  for  domestic  purposes. 

WakefMd, — I  have  observed  that  wet  and  cold  hillsides,  i.  0.,  with  northern 
and  western  exposure,  have  been  rather  the  favorite  habitats  of  diphtheritic 
attacks. 

Wartkam, — I  should  say  that  I  had  treated  fifty  or  sixty  cases  in  the  last 
twelve  years  in  this  town  and  vicinity,  with  a  loss  of  perhaps  one-fifth,  and 
about  the  same  number  of  cases  in  the  months  of  January,  February,  March, 
and  April,  1861,  in  the  town  of  Sterling,  with  a  fatality  of  more  than  one- 
third.  In  this  vicinity,  all  locslities  were  invaded  alike.  I  think  the  dis- 
ease as  contagious  as  scarlatina. 

WaterUnm, — ^The  oases  that  I  have  seen  (not  fatal)  have  occurred  in  houses 
which,  in  respect  of  sanitary  matters,  are  fbUy  equal  to  the  average  habita- 
tions of  the  middle  and  lower  classes ;  none  of  them  were  tenement-houses 
with  more  than  two  families.  The  fatal  cases  of  which  I  hear  were  in 
localities  where  the  soil  is  moist  and  the  drainage  must  be  defective. 

Web$t€r, — ^The  cases  that  have  occurred  here  (sporadic)  have  appeared 
under  all  sorts  of  circumstances  and  conditions  of  life,  and  were  not  trace- 
able to  any  particular  condition. 

Weafborongh. — ^The  cases  occurred  in  £unilies  with  very  comfortable  sur^ 
roundings,  in  sunny  rooms,  in  two  cases,  with  apparently  good  drainage ; 
aoU,  a  light  loam,  with  sandy  subsoil ;  water  supplied  from  wells. 

W€$t/ield, — Surroundings  of  patients  seem  to  have  made  but  little  difference 
here.  Imperfect  nutrition,  and  sudden  chimges  of  temperature  of  the  body, 
aeem  to  constitute  the  appreciable  causes. 

WeBifard. — Cases  occur  in  this  town  more  along  the  water-courses  and 
on  the  low  grounds ;  very  rarely  on  the  hilL 

Wat  SpringfiM. — ^The  houses  in  which  diphtheria  occurred  were  in  damp 
localities,  occupied  as  tenements,  of  few  rooms  each,  so  that  overcrowding 
was  added  to  bad  situation.  The  lower  part  of  our  town  lies  on  low  ground, 
protected  by  a  dike  from  spring  freshets.  It  has  lately  been  rapidly  built 
vp  with  houses  close  together ;  a  sewer  opening  below  high  water  has  been 
commenced,  but  from  ''economy"  left  uncompleted.  There  are  few,  if  any, 
oonnections  with  houses.  The  soil  is  here  alluvial,  resting  on  quicksand ; 
-water  is  reached  at  a  depth  of  about  eighteen  to  twenty-five  fbet.    The 
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houses  are  ooonpied  mostly  by  railroad  employ^,  not  remarkably  olesnly; 
andy  what  with  the  proximity  of  wells  and  priviesy  with  kitchen-sewage 
generally  conducted  to  a  closed  cesspool,  necessarily  not  far  fVom  the  boiUB 
and  welly  cTerything  seems  ready  ibr  an  epidemic  when  the  soil  in  time  gets 
sofflciently  soaked  or  the  necessary  ^'germs''  come  this  way. 

Winchester, — I  belicTe  that  the  prolonged  cold  oi  last  wintsr  and  eariy 
spring  lowered  the  ''tone"  of  health  and  diminished  both  the  resisting  and 
recuperative  powers  of  the  population.  .  .  .  One  of  my  worst  cases  wss 
oyer  a  wet  cellar,  in  a  springy  and  undrained  meadow,  but  in  an  isolated 
house,  in  an  unhealthy  family  of  six*    There  was  no  other  ease  in  the  £uDily. 

Worcester, — ^My  cases  hare  all  occurred  where  there  were  no  seweis,  but 
the  houses  were  not  in  bad  hygienic  condition. 

The  few  reports  following^  although  not  relating  to  the 
subject  of  diphtheria,  are  inserted,  as  dealing  with  matters 
of  considerable  importance.  The  two  cases  of  poisoning 
deserve  general  attention,  the  second  of  them  with  special 
reference  to  legislation,  which  is  evidently  required.  No 
comment  is  needed  on  the  sanitary  condition  of  the  camp, 
farther  than  has  already  been  made  by  the  surgeon-general. 

ZoweU, — On  the  afternoon  of  Sunday,  December  12,  three  boys  bad  been 
rambling  in  the  fields  on  the  line  of  the  Concord  River,  not  far  from  the 
Boston  &  Lowell  Railroad  bridge,  when,  becoming  very  hungryy  they  ate 
some  cranberries  which  they  found  on  their  way.  Afterwards,  at  about 
three  and  one-half  o'clock,  having  come  upon  a  potato  field,  formeriy  a 
meadow,  and  but  recently  dug  up,  they  discovered  some  roots  lying  on  the 
snrflK^e.  Taking  them  to  be  carrots,  the  boys  broke  off  some  pieces,  and 
eagerly  devoured  them. 

Two  of  the  lads  (they  were  about  fifteen  years  old)  went  home,  and  in 
about  half  an  hour  after  leaving  the  potato-field  were  found,  each  on  the 
ground,  in  convulsions.  There  was,  in  each  case,  a  feeble  attempt,  at  first, 
at  vomiting,  but  with  scarcely  any  result.  The  convulsions  quickly  became 
more  severe,  and  death  ensued  in  an  hour  after. 

The  third  boy,  who  says  he  had  eaten  three  of  the  tubers  about  to  be 
described,  having  heard  of  the  critical  situation  of  his  comrades,  became 
alarmed  and  ran  home,  a  distance  of  about  a  mile,  where  he  arrived  at 
twenty  minutes  of  five.  On  the  way  he  felt  a  little  dizzy,  and  the  "  taste  of 
the  root  he  had  eaten  kept  rising  in  his  throat.'^  On  entering  the  house,  he 
told  his  mother  he  was  sick  and  wanted  to  vomit,  drank  half  a  cnp  of  aa 
inftision  of  lobelia  that  had  been  prepared  for  his  sick  father,  then  some 
warm  water,  and  in  a  very  few  minutes  threw  up  a  large  quantity  of  the  bo- 
caUed  pieces  of  carrot,  together  with  some  cranberries,  a  part  of  which  were 
undigested.  He  immediately  staggered  and  stiffened  out  in  convulsions,  la 
m  short  time  he  came  out  of  the  fit  and  then  lay  pale  and  exhausted. 
Whiskey  was  largely  administered.  Convaleseenee  begaa  in  six  hoars,  and 
in  forty-eight  he  was  welL 

The  root  with  which  these  boys  were  poisoned  belongs,  aeootding  i»  the 
botanists^  to  the  oioata  nrnculktkkf  a  perennial  plant  commonly  called  Anetieaa 
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Jiemlook,  spotted  oowbsnei  etc,  and  is  probably  the  most  poisonous  of  onr 
▼egetables.  There  is  an  exoeUent  descripti<m  of  the  plant,  with  a  colored 
engraving  of  the  upper  part  of  it,  in  the  first  Tolume  of  Bigelow's  Medical 
Botany,  nrhere  also  axe  given  cases  of  poisoning  with  symptoms  similar  to 
those  just  described. 

The  plant  itself  reaches  its  growth  in  midsummer,  when  it  presents  quite 
A  conspicuous  appearance  in  our  wet  meadows,  grows  to  the  height  of  a 
man's  head,  bears  a  green,  parsnip-like,  serrated  foliage,  and  bears  at  the 
summit  of  its  branches  clusters  of  minute  white  flowers,  like  those  of  the 
carrot,  parsnip,  etc.  The  stem  is  often  spotted  or  maculated,  hence  the 
specific  name  of  maeuUUa,  But  the  general  appearance  of  this  plant  is  apt 
to  be  confounded  by  the  unbotanical  eye,  with  other  members  of  the  family 
of  umbeU{fer<B  to  which  it  belongs.  The  distinguishing  feature  is  the  root, 
which  is  composed  of  a  number  of  large,  fleshy  tubers  that  are  attached  to 
the  central  stalk,  like  the  root-grewths  of  the  dahlia,  and  bear  a  general 
resemblance  to  fingers  in  siae  and  shape. 

During  the  growth  of  the  plant  the  fluids  are,  of  course,  distributed 
throughout  the  entire  structure ;  but,  after  the  stem  performs  its  office  and 
decays  in  the  fall,  the  juices  accumulate  in  the  root.  The  poisonous  princi- 
ple consists  of  a  yellowish  juice  stored  up  in  the  cortical  portion.  The 
central  part  of  the  root  is  a  white,  mealy  pitli.  When  a  tuber  is  gently 
pressed,  the  yellowish  juice  oozes  out  in  resinous,  glistening  drops,  and 
emits  a  pungent,  aromatic  odor,  somewhat  like  that  of  parsley  or  celery, 
which,  together  with  'coriander,  anise,  lovage,  etc.,  belong  to  the  same 
Ouniiy. 

During  the  past  year,  the  statement  was  published  that 
illness  had  been  caused  in  a  box-factory  in  Lowell,  from  the 
use  of  arsenical  paper.  The  case  was  investigated  by  Dr.  £• 
G.  Cutler,  of  Boston,  who  made  the  following  report : — 

''  Of  a  collection  of  seventeen  girls  who  had  worked  some  time  at  the  trade^ 
Ibor  have  been  variously  sick ;  of  these,  three  have  ceased  to  work  at  the 
factory,  while  the  fourth  still  remains,  though  temporarily  absent.  The 
details  of  these  cases,  so  fftr  as  could  be  ascertained,  are  given  below : 

*'  Com  1.  A  young  woman  who  had  been  at  work  at  least  a  year,  took 
•ick  of  consumption ;  the  disease  ran  its  usual  course,  and  ended  jEifttaUy. 
Her  disease  was  not  attributed  to  her  employment. 

**  Case  2.  A  young  woman,  previously  healthy,  after  working  some  time, 
had  a  swelling  on  one  finger,  an  eruption  on  her  face,  headache,  nausea, 
paUor,  and  sore  eyes.  She  attributed  her  illness  to  her  employment,  gave  it 
up,  and  made  a  speedy  recovery. 

"  C^  3.  A  young  girl  of  eighteen,  previously  healthy,  who  had  worked 
mX  least  one  year,  and  during  that  period  was  at  times  more  or  less  ill,  con- 
Bulted  her  physician  with  the  following  condition  of  ill-health :  General 
paUor  of  a  marble-like  color,  universal  swelling,  languor,  tendency  to  sleep, 
nausea  more  or  less  pronounced,  occasional  vomiting,  headache,  some  intol- 
erance of  light,  accelerated  and  feeble  pulse,  coldness  of  extremities,  sluggish 
i^ppetite,  an  aniemic  heart  murmur.  She  gave  up  the  business,  and  made  a 
speedy  recovery  under  the  use  of  simple  remedies.  She  has  not  again 
resumed  the  work,  and  remains  welL 
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"  Case  4.  The  patient  is  now  in  a  very  low  condition,  from  chronic  disesM 
of  the  kidneys.  Her  attending  physician  attribated  her  sickness  to  other 
causes  than  her  employment. 

''  The  manufactory  was  foand  to  be  in  the  second  story  of  a  wooden  bnild- 
ing)  whose  ground  floor  was  occupied  by  a  blacksmith.  The  work-room  is 
seventy  feet  long,  thirty  feet  wide,  and  eight  feet  high,  lighted  by  fifteen 
windows,  heated  by  three  stoves,  and  well  ventilated ;  in  it  work  fifteen 
girls,  from  seventeen  to  twenty  years  of  age,  two  men  (the  heads  of  the  firm), 
another  man  and  a  boy.  All  were  good-looking,  strong,  healthy  people, 
above  the  average  intelligence.  The  work  is  done  at  a  counter,  three  feet 
high,  which  runs  around  the  sides  of  the  room.  The  girls  have  been  in  the 
same  occupation  for  periods  varying  frx>m  two  to  seven  years,  and  have  all, 
without  exception,  had  the  average  good  health  of  young  people  of  their 
age,  occasionally  absent  for  a  day  or  two,  but  never  for  as  much  as  a  week 
at  a  time;  all  are  graduates  of  the  higb  school.  The  pasteboard  for  the 
boxes  is  cut  and  scored  by  machinery  down  stairs,  brought  up,  bent  into 
shape  and  glued  by  the  man  and  boy,  and  given  to  the  girls  to  be  covered 
with  the  green  or  red  paper  used  for  this  purpose.  The  red  paper  is  a  ver- 
milion. The  green  an  arsenical,  known  as  Scheele's  green,  with  sizing.  An 
analysis  of  this  paper,  by  Prof.  W.  R.  Nichols,  gave  *  6.96  grains  metallie 
arsenic,  or,  if  j^ckoned  as  white  arsenic, — i.  «.,  arsenious  acid, — ^it  would  be 
11.84  grains  to  the  square  foot.'  The  colored  paper  is  cut  to  the  proper 
shapes  and  sizes,  at  frumes  in  the  centre  of  the  room.  These  stripe  are 
arranged  in  piles  at  the  side  of  a  girl,  who  applies  to  them  a  flour  paste,  and 
then  sticks  the  paper  on  the  box,  smoothing  the  sides  of  the  box  and  the  top 
of  the  cover  with  a  brush.  In  this  process  the  fingers  do  not  come  in  contact 
with  the  pigment.  The  sides  of  the  cover  are  applied  by  the  fingers,  and  in 
the  smoothing  process  a  certain  amount  of  the  green  pigment  is  rubbed  off 
on  to  the  hands,  which  are  washed  at  short  intervals.  A  protector,  with  long 
sleeves,  and  high  in  the  neck,  is  worn  over  the  ordinary  clothing.  The 
mouth  and  nose  are  not  covered  by  protectors.  Tbe  green  paper  is  kept  in 
large  covered  packages  in  the  work-room,  to  the  extent  of  several  hundred 
weight.  There  was  scarcely  any  dust  or  dirt  to  be  seen  anywhere,  except 
on  the  window-sashes  where  the  hand  brushed  along  gathered  up  a  slight 
amount  of  dust,  with  a  scarcely  perceptible  green  tinge ;  also  from  the  cut- 
ting-frames in  the  centre  of  the  rooms,  a  dust,  distinctly  green,  was  rubbed 
off;  this  had  no  specially  irritating  property  when  inhaled.  The  amount 
was  very  small  in  each  case.  The  hands  and  faces  of  the  employ^  were 
free  from  eruptions  of  any  kind,  and  their  red  cheeks  and  lips  gave  pretty 
good  evidence  of  their  good  health,  in  addition  to  verbal  assurances  to  that 
effect. 

**  In  considering  the  cases  above  detailed,  it  is  evident  that  two  of  the 
number  can  be  directly  traced  to  the  arsenic ;  the  symptoms  are  character- 
istic of  the  aneemia  from  this  form  of  poisoning.  Of  the  remaining  two,  a 
proper  estimate  of  the  effect  of  the  poison  in  the  causation  or  aggravation  la 
impossible.  The  presumption,  however,  is,  that  it  increased  the  effects  of  tbe 
disease.  The  fact  that  so  small  a  number  of  cases  of  illness  has  occurred 
in  an  employment  which  deals  with  such  a  poison  as  arsenic,  is  striking, 
when  compared  with  many  other  manufactories.  Its  cause  is  to  be  found  in 
the  great  care  which  the  employers  have  exercised  for  the  comfort  and  health 
of  their  help,  in  the  intelligence  and  tidiness  of  the  latter,  and  in  the  fact 
that  the  paper  is  heavily  sized." 
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lAfnn. — The  following  table  giyes  a  few  facts  of  interest  with  regard  to 
the  relation  of  sewers  to  disease  in  onr  city;  although  the  facts  are  given 
for  only  one  year,  they  are  certainly  very  snggestive : — 


DI8EA8X. 


I 

I 


I 


s 


^1 


1%B 


All  canses  (omitting  still 

hIrtbB  and  violence), 
Pneamoniti,       • 
Scarlet  fever,      • 

Sl>bo{d  fever,    .       , 
pfatberia, 
Consomption,     • 
Cholera  infantum. 


617 
41 
67 
21 
11 

118 
43 


106 
8 
6 
6 
2 
21 
8 


489 

22 

87 

1 

48 

8 

16 

— 

8 

1 

92 

6 

86 

■■ 

12.84 

.72 
.72 
.24 
2.51 
.97 


19.76 
1.49 
1.98 
.60 
.82 
8.71 
1.41 


The  significance  of  the  figures  in  this  table  is  increased  when  we  consider 
the  following  facts: — 

1.  The  streets  containing  sewers  compose  the  most  densely  populated 
parts  of  the  city. 

2.  Many  of  these  streets  are  among  the  most  ill-conditioned  in  the  city,* 
and  they  are  largely  occupied  by  a  class  of  people  who  are  careless  of  sani- 
tary matters,  and  among  whom  the  mortality  is  usually  great. 

3.  The  sewers  have,  for  the  most  part,  been  constructed  within  a  few 
years,  and  time  has  not  been  afforded  for  their  full  effect  to  be  manifest. 

The  following  insanitary  condition  of  one  of  our  camps  for 
summer  drill  has  already  been  reportedf  to  the  surgeon-gen- 
eral, and  referred  to  in  his  report  in  no  doubtful  terms  of 
condemnation : — 


SmUk  Framing\am,—'l!he  diseases,  as  usual,  were  principally  diarrhcsa  and 
cholera  morbus,  beginning  with  a  few  cases,  and  increasing  until,  on  Friday 
(the  last  full  day  in  camp),  the  surgeons  were  busy  the  greater  part  of  the 
day  and  evening.  The  cases  were  not  serious,  owing,  no  doubt,  to  the  short 
time  the  camp  lasted.  Several  reasons  might  be  given  for  the  sickness, 
such  as  change  of  habits,  food,  overcrowding,  and  bad  ventilation  of  the 
tents ;  but  the  most  obvious  one,  I  think,  is  the  poor  quality  of  the  drinking- 
water.  The  wells  are  about  twenty  (20)  in  number,  four  (4)  being  near  the 
arsenal,  and  not  much  used  by  the  soldiers ;  one  is  at  brigade  headquarters, 
a  new  curb- well,  about  eighteen  feet  deep.  The  others  are  scattered  over 
the  camp  near  where  the  cook-houses  are  generally  erected,  and  not  very 
far  distant  from  where  the  sinks  are  dug;  these  are:  six  new  stone,  about 
sixteen  feet  deep;  four  wooden  curb,  eighteen  to  nineteen  feet  deep;  four 
new  brick,  twenty  to  twenty-two  feet  deep ;  one  old  brick,  fifteen  feet  deep. 

*  Tbe  Mttmste  of  the  popalailon  of  the  Mwered  ttreeta  wm  made  by  the  city  englheer.  It 
WM  8,380,  or  one-fonrtb  part  of  the  whole,  leaving  about  34,760  for  the  remainder. 

t  The  surgeon  making  the  report  has  very  kindly  sent  us  these  notes,  and  they  are  inserted 
with  the  permiesioB  of  the  surgeon^generaL 
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The  sqU  Ib  gravelliy,  and  after  a  heavy  rain  the  groand  ia  veiy  soon  dry ; 
paddles  six  inches  deep  disappearing  entirely  in  an  hour's  time  after  the 
rain  has  ceased  falling.  Each  pomp  has  a  large  wooden  tnh  for  the  use  of 
the  men  when  washing.  Last  year  (1874)  the  water  came  up  soapy,  as  the 
tubs  were  emptied  near  tiie  pumps;  this  was  parfially  remedied  this  year  by 
haring  the  tabs  removed  eight  to  twelve  feet  from  the  pumps,  and  con- 
nected by  a  wooden  trough. 

There  is  no  system  of  drainage  to  carry  off  the  water  and  slops  from  the 
vicinity  of  the  wells.  The  sinks  are  dug  from  two  to  three  feet  deep,  in 
different  places  for  each  brigade,  and  without  much  regard  to  the  proximity 
of  the  wells. 

The  water  is  no  doubt  all  that  could  be  desired,  were  it  not  ao  readily 
contaminAted  by  the  surface-drainage. 

The  state  authorities  are  about  putting  up  a  fence  around  the  camp- 
ground, at  an  expense  of  about  $4,000.  It  is  generally  conceded  that  this 
money  would  be  much  better  expended  if  used  to  grade  and  drain  the  land. 


FoptdcUiony  estimated  from  the  Census  of  1875,  and  Death-rates  in 
the  Cities  and  larger  Towns  of  the  State,  for  the  year  1875. 


DMtha 

Oeada 

CiTIBS  AKD  TOWKB. 

Population. 

per  1,000. 

CinU  ASID  TOWHt. 

Popolatioii. 

pvtlfiB^ 

Boston,    . 

842,000 

26.2 

Peabody, 

8,060 

21.8 

Cambridge,     . 

60,000 

22.4 

Brookline, 

7,800 

17,1 

Lowell,   . 

49,688 

20^ 

Marblehead,  . 

7,677 

26.4 

Worcester, 

49,265 

22.1 

Natiok,  . 

7,000 

14.7 

Fall  River,      . 

46,340 

26.2 

Clinton, . 

7,000 

19.3 

Lawrence, 

36,000 

27.6 

Plymouth, 

6,700 

16.4 

Lynn,      . 

82,600 

20.8 

Danvers, 

6,500 

17.2 

Springfield,     . 

81,060 

21.4 

Hyde  Park,    . 

6,288 

21.6 

Salem,     . 

26,000 

23.1 

Amesbury,     . 
Southbridge, . 

6,987 

21.0 

New  Bedford, . 

26,876 

24.2 

6,780 

20.2 

Somerville,     . 

22,000 

22.7 

Dedham, 

6,766 

16.9 

Taunton, 

20,429 

21.1 

Spencer, 

6,446 

21.8 

Chelsea,  . 

20,000 

22.3 

\Vakefield,     . 

6,349 

19.4 

Gloaoester, 

17,000 

22.3* 

Leominster,  . 

6,203 

20.8 

Holyoke,. 

16,260 

26.6t 

Framingham, 

6,167 

21.2 

Adams,    . 

16,600 

19.0 

Westborough, 

6,140 

19.4 

Haverhill, 

14,700 

16.3 

Andover, 

6,100 

18.6 

Newburyport, . 

13,323 

28.1 

Webster, 

6,069 

18.3 

Fitchburg, 

12,289 

16.1 

Middleboro',  . 

6,023 

16J^ 

Pittsfield, 

12,265 

22.5 

Stoneham, 

4,984 

18.4 

Northampton,. 

11,600 

20.7 

Stou^hton,     . 
Hin^am, 

4v842 

17J 

Maiden,  . 

10,843 

19.2 

4,664 

20.6 

Brockton, 

10^78 

17.8 

Provincetown, 

4,667 

17.1 

Waltham, 

10,000 

17.5 

Millbury, 

4,629 

16.1 

Weymouth,     . 

9,880 

16.9 

Hopkinton,    . 

4,603 

22.8 

Miliord,  . 

9,800 

20.2 

Rockport, 

4.490 

17.8 

Wobum, . 

9,668 

21.8 

Grafton,. 

4,442 

14.6 

Attleborough, . 

9,329 

16.5 

Barnstable,    . 

4,802 

22.8 

Quincy,   . 
Westfield, 

9,142 

19.4 

Methaen, 

4,205 

17.1 

8,429 

17.0 

Canton,  . 

4,192 

11.9 

*  Excluding  ISB  l««t  at  Ma. 


t  Jbnteding  71  dtsUu  by  the  An. 
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EatimcUed  PtyptdaHon  and  Death-ratea  reported  by  the  Registrars 

of  American  Cities,  for  1876.* 


Death! 

Deaths 

CITIES. 

PopalAtl<ni, 
(estimated.) 

per  1,000 
UTing. 

CITIES. 

Population, 
(estimated.) 

per  1,000 
llTlng. 

New  York, . 

1,053,819 

29.10 

Reading,   . 

40,000 

21.62 

Philadelphia,      . 

825,594 

21.56 

Paterson,  . 

38,898 

29.28 

Brooklyn,  . 

500,000 

24.78 

Lawrence, 

35,000 

27.54 

Chicago,     . 

420,000 

18.80 

Minneapolis,     . 

35,000 

16.28 

Baltimore,  . 

350,000 

20.72 

Quincy,     . 

35,000 

15.60 

Boston, 

842,000 

26.18 

Wilmington,     . 

35,000 

24.45 

Cincinnati, . 

265,000 

20.39 

Atlanta,     . 

35,000 

22.57 

San  Francisco,    . 

240,000 

18.44 

St  Paul,    . 

33,500 

14.17 

New  Orleans,     . 

210,000 

29.13 

Lynn, 

32,600 

20.82 

Louisville,  . 

150,000 

17.20 

Springfield, 

31,050 

21.44 

Pittsburgh,. 

140,000 

21.12 

Peoria, 

30,639 

13.05 

Detroit, 

116,000 

19.70 

Harrisburg, 

30,000 

14.60 

Providence, 

100,675 

19.02 

Wheeling,. 

28.000 

17.21 

Richmond, . 

72,639 

21.84 

Salem, 

26,000 

23.10 

Allegheny, . 

67,000 

12.70 

New  Bedford,  . 

25,876 

24.20 

Syracuse,    . 

60,000 

18.55 

Trenton,    . 

25,700 

9.10 

Charleston, 

56,540 

32.97 

Fort  Wayne,     . 

25,000 

17.52 

New  Haven, 

55,000 

22.29 

Dubuque,  . 

25,000 

10.64 

Cambridge, 

50,000 

22.38 

Bridgeport, 
Terre  Haute,     . 

25,000 

13.92 

Scranton,    . 

50,000 

7.00 

25,000 

13.88 

Columbus,  . 

50,000 

13.60 

Norfolk,    . 

23.000 

20.21 

Toledo, 

50,000 

16.18 

Somervllle, 

22.000 

22.70 

Memphis,    . 

50,000 

23.06 

Little  Rock, 

20,475 

16  01 

Troy,  . 

50,000 

lO.OOt 

Poughkeepsie,  . 

20.080 

26.29 

Lowell, 

49,688 

20.52 

Taunton,  . 

20.469 

21.07 

Worcester, . 

49,265 

22.12 

Denver,     . 

20,000 

9.75 

Fall  River, . 

45,340 

26.17 

Chelsea,     . 

20,000 

22.25 

Hartford,    . 

45,000 

13.04 

Springfield,  HI., 

20,000 

16.85 

Mobile, 

40,000 

15.05 

Augusta,  6a.,    . 

20,000 

20.70 

*  In  some  of  theee  cities,  registration  of  causes  of  death,  or  eren  of  deaths,  is  not  entirely 
■atlsfcetory.  Onr  last  retnm  fh>m  St.  Loals  Is  for  1874,  when  a  death-rate  of  14.46  was  re- 
port«d  for  an  asUmated  population  of  460,000. 

t  Oiran  aa  *•  about  **  that  rate. 


The  death-rate  ia  London  for  1875,  with  a  population  estimated 
in  the  middle  of  the  year  at  8,445,160,  was  23.7.  In  '<  Greater 
London,"  as  bounded  by  Sir  Robert  Peel,  extending  over  the  Metro- 
politan Police  District  and  including  the  suburbs,  the  population, 
estimated  by  a  satisfactory  method,  was  4,207,167 ;  the  total  death- 
rate  was  22.7,  and  only  3,7  from  zymotic  diseases.  It  is  interesting 
to  compare  these  rates  with  those  of  Boston.^  No  comment  by  us 
is  necessary. 

>  Bee  pp.  496  <f  m^. 
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Omen  07  TBB  BVULLTT  07  STATISTICS  07  LaBOB,  ) 

88  Fbmbbrtox  SauABBy  Boston,  April,  1876.     > 
Hon.  Gbobob  B.  Lobino,  Prmdmii  of  th^  Smote  of  Matnuthvitttt, 

Sir  : — ^I  have  the  honor  to  present  to  the  legislature  the 
Seventh  Annual  Keport  of  the  Massachusetts  Bureau  of  Sta- 
tistics on  the  subject  of  Labor. 

Very  respectfully,  your  obedient  serrant, 

CAEEOLL  D.  WRIGHT,  Chief. 
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INTRODTJCTIOISr. 


Basis  of  this  Bepobt. 

The  work  of  the  Decennial  Census  and  Industrial  Statistics 
of  the  Commonwealth  for  the  decade  ending  May  1, 1875,  was 
committed  to  this  bureau  by  Act  of  the  legislature  of  1874. 

This  course  enabled  us  to  gain  very  extended  knowledge  of 
the  varied  interests  of  the  State,  and  advantage  was  taken 
of  the  occasion  with  reference  to  the  condition  of  the  wage 
laborers.  Among  the  inquiries  established  by  law,  was  a 
series  instituted  for  the  purpose  of  securing  such  extensive 
returns  as  to  set  at  rest  some  of  the  questions  which  had  for 
the  past  few  years  furnished  topics  for  investigation  and  dis- 
cussion. These  inquiries  constituted  by  themselves  one  of 
the  schedule  forms  used  in  taking  the  census,  and  the  facts 
returned  by  the  enumerators  on  this  form  furnish  the  material 
for  the  seventh  annual  report  of  the  bureau.  On  the  schedule 
referred  to,  denominated  the  **  Individual  Schedule,*'  were 
twenty  questions ;  and  that  they  may  be  fully  understood  as 
to  their  object,  results  and  importance,  they  are  here  enu- 
merated seriatim^  and  as  the  phraseology  adopted  on  the 
schedule  itself  was  a  condensed  one,  each  interrogatory  is 
also  explained : 

First.  ^Sex  and  Age"  was,  as  will  be  inferred  natu- 
rally, for  the  purpose  of  ascertaining  to  which  sex  the 
figures  returned  related.  Of  the  schedules  used,  all  were 
filled  in  this  particular,  a  result  which  effectually  precluded 
the  possibility  of  having  used  sets  of  figures  pertaining  to 
one  sex  in  illustrating  the  general  condition  of  the  other. 

Second.  ^  What  is  the  occupation  upon  which  you  chiefly 
depend  for  a  livelihood?"  By  answers  to  this,  we  have  been 
able  to  determine  the  hours  of  labor,  average  wages,  etc., 
pertaining  to  leading  occupations. 
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Third.  ^Were  you  at  work  May  1,  1875?*'  This  had 
reference  to  whether  they  were  permanently  engaged  at  that 
time.  The  question  has  not  been  tabulated,  as  the  entire 
number  answering  were  of  the  employed  class. 

Fourth.  ^Number  depending  upon  you  for  support.**  Two 
objects  were  in  view  in  the  preparation  of  this  question ;  first, 
to  ascertain  the  number  supported  by  males  and  females ;  and 
second,  to  arrive  at  the  average  size  of  workingmen's  families 
without  reference  to  any  general  average  of  families  obtained 
from  the  people  at  large  through  the  census  proper. 

Fifth.  **  Number  of  hours  per  day  employed  in  your  occu- 
pation." Through  answers  to  this  question,  we  learn,  as  was 
designed,  the  average  number  of  hours  per  day  that  males 
and  females  are  employed,  throughout  the  State ;  showing  in 
which  occupations  they  exceed  the  legal  limit,  or  in  what 
locality  such  excess  exists. 

JSixth,  ^  Number  of  days  employed  during  the  year  end- 
ing May  1,  1875?"  Answers  to  this  establish  the  average 
time  lost  from  various  causes. 

Seventh.  "  Average  daily  wages  for  working  days  derived 
from  occupation  during  the  year  ending  May  1,  1875." 

Eighth.  ^Amount  of  wages  derived  from  occupation  for 
the  year  ending  May  1,  1875." 

Ninth.  ^  Amount  of  your  other  earnings  for  the  year 
ending  May  1,  1875."  It  was  regarded  as  particularly  desir- 
able to  ascertain  what  proportion  of  the  working  people  were 
enabled  to  procure  employment  during  the  time  they  might 
be  unemployed  in  their  regular  occupations,  and  to  learn  the 
amount  of  wages  received  from  such  extra  or  outside  work. 
Reference  to  the  tables  will  show  the  importance  of  this 
question. 

Tenth.  *^  Amount  of  wife's  earnings  for  the  year  ending 
May  1,  1875."  The  subject  of  receipts  of  the  head  of  a  fam- 
ily through  his  wife's  employment  has  received  much  atten- 
tion, and  caused  considerable  vague  discussion;  inasmuch  as 
no  definite  information  upon  this  point,  based  upon  any  con- 
siderable number  of  returns,  has  been  presented  to  the  public, 
we  were  led  to  introduce  this  question,  and  the  results  of  the 
investigation,  as  tabulated,  more  than  justify  us  for  sending 
out  an  inquiry  which  many  have  been  pleased  to  term  imperti- 
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nent.  The  principal  object  of  the  interrogatory  was  to  ascer- 
tain whether  the  head  of  a  family,  when  the  wife  worked  for 
wages,  could  sustain  his  family  on  his  own  earnings. 

Eleventh.  *^  Amount  of  minor  children's  earnings  for  the 
year  ending  May  1,  1875.''  This  question  was  suggested  by 
the  frequent  legislation  on  the  employment  of  children  in 
manufacturing  and  mechanical  establishments.  Another  con- 
sideration was  the  desire  to  know  the  truth  or  falsity  of  the 
following  statement  from  a  former  report  of  this  bureau,  for, 
if  true,  the  public  should  make  a  sentiment  too  positive  in 
its  character  to  allow  a  continuance  of  such  a  state  of  affairs 
as  alleged ;  if  false,  the  seeming  disgrace  should  be  righted. 
We  quote  from  the  sixth  annual  report  of  this  bureau : — 

'^  There  are  others  also  who  make  unjastifiable  use  of  the  plea 
of  poverty.  In  one  of  the  cities  where  a  half-time  school  exists, 
in  which  the  children  are  nearly  all  of  one  nationality,  it  was  the 
testimony  of  the  mill  agent  that  the  fathers,  as  soon  as  they  had  chil- 
dren whose  united  earnings  would  support  the  family,  were  wont  to 
give  over  all  personal  effort,  and  spend  their  time  in  idly  smoking 
their  pipes  in  the  sun,  in  summer,  and  about  the  kitchen  or  saloon 
stove,  in  winter.  This  was  claimed  to  be  tru#  of  the  majority  of 
fathers  of  children  of  this  nationality  in  this  mill.  Among  them  a 
rapidly  growing  family  is  not  reckoned  as  a  burden,  but  is  looked 
upon  as  the  happy  harbinger  of  days  of  restful  ease  and  fumous 
comfort." 

Twdflh.  ''Number  of  persons  in  your  family,  over  eigh- 
teen years  of  age,  prevented  by  continuous  sickness,  or  phys- 
ical disability,  from  attending  to  any  occupation."  The 
question  explains  itself,  the  object  being  to  learn  to  how  great 
an  extent  the  families  of  working  people  were  deprived  of  the 
average  income  of  adult  members  incapacitated  for  work. 

Thirteenth.  ''Do  you  own  the  house  you  live  in?"  One 
is  quite  likely  to  judge  of  the  general  prosperity  of  a  working 
community  by  the  answers  to  such  a  question  as  this. 

Fourteenth.  "If  you  own  it,  what  is  the  amount  of  mort- 
gage on  it?" 

Fifteenth.     "  Rate  of  interest  paid  on  such  mortgage  ?  " 

These  two  questions  are  really  subdivisions  of  one  general 
inquiry.     It  was  our  desire,  through  the  answers,  to  secure 
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information  not  only  regarding  the  amounts  of  mortgagee 
and  rates  of  interest,  but  to  learn  to  what  extent  the  homes 
of  laborers  were  encumbered,  and  also  to  learn  the  variations 
in  these  particulars  in  different  sections  of  the  State.  The 
great  importance  of  reliable  data  upon  these  points  can  not  be 
denied,  for  it  is  evident  that  when  the  members  of  a  manu- 
facturing community,  to  any  considerable  degree,  become 
burdened  with  encumbrances  upon  their  homes,  then  begins 
the  decline  of  the  community  itself,  and  its  financial  prosper- 
ity has  a  duration  governed  only  by  the  extent  of  conditions 
named.  If  we  could,  by  any  proper  means,  know  the  num- 
ber of  small  estates  which,  during  the  past  twenty  years,  have 
fallen  into  the  hands  of  mortgagees,  by  inability  on  the  part 
of  the  mechanic  to  keep  his  interest  account  square,  the  State 
would  find  a  prolific  cause  for  earnest  and  emphatic  legisla- 
tion. The  question  usually  comes  directly  to  the  owner  of 
the  equity,  whether  he  will  deprive  his  family  of  ordinary 
support,  or  lose  the  little  place  he  has  worked  so  hard  to 
secure.  And  yet,  when  this  inquiry  reached  the  people  it 
was  sought  to  benefit,  the  bureau  was  held  up  by  the  people, 
and  largely,  too,  by  the  press,  as  an  inquisitorial  institution, 
which,  if  allowed  to  continue  in  existence,  would  seek  to 
expose  the  private  affairs  of  the  citizens  of  the  State,  forget- 
ting all  the  while  that  all  matters  of  mortgage  and  foreclosure 
are  subjects  of  public  record. 

Sixteenth.     "If  you  hire,  what  is  the  number  of  rooms?" 
Seventeenth.    "  Amount  paid  for  a  year's  rent  ?  " 
The  two  preceding  questions  are  very  plain,  and  require  no 
elaboration.     Very  important  tabulations  from  answers  made 
are  contained  in  this  report. 

Eighteenth.  "  Value  of  garden  crops  raised  by  you,  and 
used  in  your  family,  less  all  money  expenditures  on  account 
of  same."  By  answers  to  this  question  could  be  determined 
what  proportion  of  families  were  able,  by  a  private  garden, 
to  piece  out  the  family  income. 

Nineteenth.  ^  Cost  of  supporting  your  family  (or  yourself) 
for  the  year  ending  May  1,  1875."  The  division  of  the  re- 
turns, under  this  question,  into  per  capita  and  family  present- 
ations, gives  the  reader  power  to  ascertain  at  once  the  average 
cost  of  living  in  different  parts  of  the  State,  as  well  as  in  the 
State  at  large. 
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TkoerUieth.  ^  Number  of  volumes  in  your  private  library,  if 
the  number  is  one  hundred  or  over.** 

A  question  was  inserted  as  to  amounts  in  savings  banks, 
but  not  used  in  the  tabulations,  owing  to  an  admitted  ambig- 
uity in  the  form  of  the  same. 

The  questions  referred  to,  as  has  been  stated,  constituted 
the  ^Individual  Schedule"  of  the  census  system.  The 
schedule  was  distributed  and  collected  as  all  others  were, 
and  forwarded  to  this  ofSice  by  the  enumerators.  It  will  be 
seen  readily,  that  the  results  to  be  obtained  from  a  tabulation 
of  the  answers  would  be  a  series  of  averages  on  the  various 
points,  and  to  give  the  reader  an  idea  of  the  value  of  these 
averages,  the  extent  to  which  the  schedule  was  filled  and 
returned  becomes  important. 

The  whole  number  received  was  110,246.  After  a  careful 
examination  of  each  one,  there  were  rejected  as  decidedly 
imperfect,  19,523,  and  subsequently  9,830  more  were 
rejected ;  this  latter  number  comprised  all  where  any  doubts 
whatever  existed  as  to  their  genuineness  or  value,  and  where 
minors  had  filled  a  return  when  it  was  evident  they  hud  been 
accounted  for  by  the  head  of  the  family.  The  total  number 
rejected,  then,  was  29,353,  leaving  a  total  balance  used  of 
80,893.  Of  this  large  number,  63,263  were  returns  from 
males,  and  17,630  from  females;  also  of  the  total  number 
used  71,339  were  from  the  ^^wage"  class,  and  9,554  from  the 
**sa]ary"  class;  of  the  80,893  answering,  45,929  males  and 
1,935  females  returned  142,385  people  dependent  upon  them 
for  support, — 138,966  on  the  males  answering,  and  3,419  on 
the  females.  The  average  number  dependent  upon  the  males 
was  3y^^,  and  on  the  females  1^*^^ — while  the  average  for 
both  males  and  females  was  23^^^^.  From  this  statement  it 
will  be  seen  that  there  were, — 


Males  having  dependents,      .         •         .         ,         , 

.     45,929 

Number  dependent, 

.    138,966 

Females  having  dependents,  .         .         •         •         . 

.        1,935 

Number  dependent, 

.       .3,419 

Males  having  no  dependents,          .         .         .         , 

,      17,350 

Females  having  no  dependents,      •         •         •         . 

.      15,687 

Making  a  total  of  •         .         •         .        •        , 
h 

.    223,286 
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people  represented  by  the  "IndiTidual  Schedules,"  on  which 
this  Report  is  based. 

European  reports  on  earnings,  coat  of  living,  etc.,  of  the 
wage  laborers,  have  nerer  been  based  upon  a  number  exceed- 
ing fifty.  The  United  States  government  has  based  its 
returns  upon  a  number  no  larger.  This  bureau  has  used 
returns  in  different  years  from  a  number  varying  from  six  to 
three  hundred  and  ninety-seven, — the  number  of  returns  used 
as  a  basis  in  the  sixth  annual  report.  We  now,  this  year, 
base  all  averages  upon  a  number  of  returns  so  extensive  that 
their  value  cannot  be  gainsaid,  and  especially  when  it  is  con- 
sidered that  the  general  averages  of  wages  and  coat  of  living 
established  by  previous  reports  of  this  bureau,  and  by  the 
National  Bureau  of  Statistics  at  Washington,  all  baaed  upon 
the  most  meagre  returns,  except,  perhaps,  those  of  last  year 
by  this  bureau,  are  in  all  essential  features  thoroughly  sub- 
stantiated by  the  averages  deduced  this  year  from  the  vast 
number  of  returns  at  the  disposal  of  this  office.  And  further- 
more, by  comparison  of  the  average  wages  derived  from  the 
returns  by  the  wage  laborers  themselves,  male  and  female, 
with  the  returns  made  by  manufacturers,  in  the  Industrial 
Statistics  for  1875,  so  little  difference  is  found  that  the  abso- 
lute reliability  of  the  averages  given  in  this  Report  is  thoroughly 
assured.  Nothing  could  be  more  convincing  than  the  follow- 
ing table,  showing  average  wages  as  returned  by  employed 
and  by  employer — each  made  distinct  from  the  other,  both 
covering  the  same  period, — the  year  ending  May  I,  1875. 
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From  the  United  States  census  of  1870)  the  average  wages 
per  year  for  the  whole  State,  including  both  sexes,  as  returned 
by  the  manufacturers  for  279,380  employes,  were  $422.10. 

With  this  brief  statement  relative  to  the  materials  from 
which  the  following  tabulations  are  drawn,  and  upon  which 
this  Report  is  based,  the  reader  is  referred  to  the  tables  them- 
selves and  the  notes  accompanying  them.  The  tables  in 
Part  I.  relate  only  to  wage  laborers,  while  those  in  Part  II. 
relate  to  those  people  who  receive  yearly  salaries. 

Of  course  no  one  will  for  a  moment  understand  that  the 
returns  given  in  this  volume  relate  to  the  whole  people  of  the 
State,  but  only  to  those  making  the  returns.  Yet,  it  is  per- 
fectly evident  from  the  comparative  statements  gfven,  from 
the  wage  laborers,  the  manufacturers,  and  from  the  United 
States  census  of  1870,  that  no  material  difference  would  be 
apparent  if  every  working  man  and  woman  in  the  State  had 
made  similar  returns. 

The  Appendix  will  be  found  to  contain  a  carefully  digested 
history  of  the  bureau  and  of  labor  legislation  in  this  State, 
prepared  at  the  request  of  a  committee  of  the  governor's 
council  for  the  Centennial  as  well  as  for  a  part  of  this  Report. 
The  history  serves  two  purposes, — as  a  contribution  to  the 
Exposition,  and  to  supply  the  place  in  some  degree  of  the 
previous  volumes  of  reports  emanating  from  this  office,  now 
out  of  print  and  impossible  to  be  obtained. 

The  size  of  this  Report  is  no  indication  whatever  of  the 
amount  of  severe  labor  necessary  to  crystallize  all  the  facts 
received  into  tabular  form.  It  is  easy,  and  requires  but  a  line, 
to  say  that  the  population  of  a  State  is  so  many  millions,  but 
the  tons  of  paper,  the  condensed  labor  of  years  and  the  con- 
centration of  various  forces  requisite  before  such  a  statement 
can  be  made,  unite  to  make  a  work  to  approach  which  seems 
like  entering  upon  a  life-time. 

Work  op  the  Bureau  for  the  Past  Year. 

The  bureau  during  the  past  year  has  had  various  and  ex- 
tensive duties  to  perform.  Besides  its  annual  report,  it  has 
taken  the  Census  and  Industrial  Statistics  for  the  year  1875. 
The  results  will  be  comprised  in  four  volumes  uniform  with 
this,  which  is  the  first  of  the  series.     Volume  II.  will  contain 
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the  tabular  presentation  of  returns  relative  to  the  people, 
libraries  and  schools.  Volume  III.  will  consist  of  abstracts 
relating  to  the  manufactures  of  the  State ;  and  Volume  IV. 
will  contain  the  agricultural  returns.  These  volumes  are  all 
nearly  completed,  and  will  be  issued  in  a  .few  weeks.  For  a 
fuller  account  of  the  operations  of  the  bureau  relative  to  the 
census,  the  reader  is  referred  to  the  closing  pages  of  the  Ap- 
pendix. In  addition  to  the  four  volumes  spoken  of,  we  have 
supervised  the  preparation  of  a  series  of  maps,  illustrating 
various  conditions  of  the  people  and  the'  manufactures  of  the 
State,  for  the  Exposition  at  Philadelphia ;  and  a  volume  which 
contains  all  the  instructions,  blanks,  circulars  and  schedules 
constituting  the  census  system  of  Massachusetts  for  1875. 

The  work  of  the  bureau  has  been  systematized,  so  far  as 
possible,  and  has  required  three  distinct  clerical  forces  to 
carry  it  on.  All  the  clerical  force  of  the  bureau  proper 
has  been  under  the  charge  of  Maj.  Geo.  H.  Long,  Deputy- 
Chief  of  the  Bureau,  who  also  had  charge  of  the  vast  corre- 
spondence incident  to  the  census  ;  he  has  also  conducted  the 
preparation  of  this  Report,  in  which  work  he  was  ably  assisted 
by  Mr.  Oren  W.  Weaver,  who  also  supervised  the  make-up  of 
the  book,  and  took  charge  of  the  proof-reading.  Mr.  Weaver 
also  edited  the  volume  containing  the  census  system. 

The  tabulation  of  the  Census  and  Industrial  Statistics,  as 
well  as  the  work  of  the  enumerators,  has  been  under  the  direct 
oversight  of  the  chief,  with  the  valuable  assistance  of  Mr. 
Charles  F.  Pidgin,  who  has  looked  after  the  details  of  tabula- 
tions, inventing  ingenious  methods  for  rapid  work,  and  saving 
much  time  and  expense  by  the  novel  systems  for  counting 
which  he  has  produced.  Mr.  Pidgin  also  prepared  the  matter 
for  the  Appendix  to  this  volume. 

The  clerical  force  for  the  census  tabulations,  consisting  of 
ladies,  has  been  under  the  charge  of  Miss  Lizzie  M.  Davis, 
Mrs.  Lucy  T.  Barton,  Mrs.  Lucy  S.  Pidgin  and  Miss  L.  J. 
Sanderson,  at  31  and  34  Pemberton  Square ;  while  the  force 
consisting  of  gentlemen,  engaged  on  the  tabulation  of  returns 
of  manufactures  and  agriculture,  libraries,  etc.,  has  been 
under  the  direction  first  of  Capt.  Chas.  W.  Thompson,  and 
then  of  Mr.  T.  Harrington,  at  35  Pemberton  Square.     The 
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total  clerical  force,  distributed  in  rooms  which  an  inspector 
of  factories  ought  to  condemn,  has  been  sixty-eight. 

The  field-work  of  the  census  was  facilitated  by  the  super- 
vision of  Messrs.  Frank  T.  Bichardsob,  John  Carruthers, 
George  C.  Clapp,  James  Thomas,  John  Morissey  and  Henry 
0.  Reed.  These  gentlemen  aided  the  office  very  much  in 
securing  accurate  returns  through  the  assistance  they  were 
able  to  give  the  enumerators,  and  in  various  ways  expediting 
the  work  with  their  presence. 

To  all  the  parties  mentioned  above,  too  much  credit  can  not 
be  given ;  their  &ithfulness,  industry  and  zeal,  with  the  con- 
scientious discharge  of  duty  by  the  force  of  enumerators  and 
by  the  clerical  force,  have  been  to  the  officers  of  the  bureau 
wonderful  compensation  for  the  manifold  obstacles  which  have 
met  them  at  every  stage  of  their  labors ;  this,  in  connection 
with  the  perfect  success  of  the  system,  in  all  respects  com- 
pletely shuts  out  of  view  the  thorny  road  they  have  travelled 
for  many  months. 

The  report  for  1876  is  unavoidably  late  on  account  of  the 
special  work  which  has  been  contemporaneous  with  it. 

Census  Results. 

It  is  deemed  appropriate,  in  this  part  of  the  Report,  to  state 
a  few  results,  of  value  to  those  most  interested  in  the  work 
of  the  bureau,  derived  from  the  census  of  1875.  • 

The  population  of  Massachusetts  is :  males,  794,383 ;  fe- 
males, 857,529  (an  excess  of  63,146)  ;  total,  1,651,912 ; 
and  they  are  employed  as  follows : — 
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OocuptUions  of  Maaaachiuetts. 


GLASSES. 

HaIm. 

Fenalea. 

TotaL 

I.  Government  and  professional,  . 

n.  Domestic  and  personal  office,    . 

UI.  Commercial  and  transportation, 

rV.  Agricultural    products,     stock 
raisers  and  nsheries, 

y.  Art  and  mechanic  productions, 

VI.  Indefinite,  non-productive  and 
propertied,      .... 

VTT.  Unemployed     (not     including 
scholars  and  students),. 

VIII.  Scholars  and  students, 

19,142 

11.292 

101,386 

81,119 
233,252 

62,169 

143,242 
142,781 

10,669 

412,993 
3349 

37 
83,207 

3,261 

203310 
140,003 

29311 
424,285 
104335 

81,156 
316,459 

65,430 

347,052 
282,784 

794383 

857329 

1,651312 

The  census  shows  a  population  to  the  square  mile  of  211.78 
persons.  In  1865,  there  were  162.43  persons ;  and  in  1870, 
186.84  persons  to  that  area. 

The  average  size  of  family  is  estabUshed  as  being  4.6  per- 
sons.    In  1865,  it  was  4.69  ;  in  1870,  4.77. 

The  occupied  dwelling-houses  in  the  State  contain,  ou  an 
average,  6.46  persons.  If  all  the  houses  in  the  State  were 
occupied,  the  average  number  of  persons  to  each  would  be 
6.18.  In  1865,  the  average  for  each  dwelling-house  waa 
6.07;  in  1870,  6.16. 

Of  the  male  population  of  the  State,  44 -f-  per  cent  are  legal 
voters,  and  56+  per  cent  ratable  polls.  The  naturalized 
voters  compose  19.7  per  cent  of  the  whole  number.  The 
aliens,  meaning  persons  over  21  years  of  age,  of  foreign  birth, 
who  have  not  become  citizens,  number  79,126. 

The  total  number  of  illiterates  in  the  State,  is,  in  round 
numbers,  103,000,  about  8^  per  cent  of  this  number  being 
natives. 

The  number  of  establishments  engaged  in  manufacturing, 
or  in  occupations  allied  to  manufactures,  is  22,371.  The 
United  States  census  for  1870  reported  the  number  as  13,212. 
The  State  census  of  1865  returned  13,055  such  establishments. 
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We  are  already  engaged  upon  work  for  the  report  of  1877. 
Much  of  the  next  report  will  be  made  up  from  important 
fiMrte  contained  in  the  rarious  schedules  of  the  census  series 
now  in  our  possession.  These  points  hardly  haye  a  place  in 
the  volumes  devoted  to  the  census  abstracts ;  but  are  of  great 
importance  so  far  as  social  science  is  concerned.  With  these 
points  9  and  the  results  of  our  investigations  relative  to  arbi- 
tration»  etc.,  the  report  of  1877  must  be  of  great  value. 

We  can  not  refrain  from  urging  upon  the  legislature  the 
necessity  of  bringing  under  one  organization  the  gathering 
and  preparation  of  all  statistics  relating  in  any  way  to  the 
condition  of  the  people.  What  now  costs  the  State,  annu- 
ally, some  seventy  thousand  dollars,  could  be  done  for  less 
than  twenty  thousand. 

As  to  more  power  for  this  bureau — ^the  people  have  given 
it.  When  the  introduction  to  the  report  for  1875  was  writ- 
ten, the  circumstances  were  entirely  different  from  those 
existing  to-day ;  then  the  manufacturers  of  the  State  were, 
to  a  considerable  extent,  afraid  of  the  bureau,  and,  in  some 
sense,  inimical  to  it ;  to-day,  they  are,  as  a  rule,  its  friends. 
The  people  have  learned,  through  the  liberal  advertising  of 
those  who  deem  the  existence  of  this  office  not  essential,  the 
good  it  can  do,  and  of  its  efforts  to  labor  for  the  best  interests 
of  the  Commonwealth ;  so  that  now,  through  the  success  of 
the  past  year,  all  question  of  the  future  usefulness  of  the 
bureau  should  be  settled,  and  we  prophecy  for  it,  under  any 
candid  management,  the  support  of  the  people.  The  work  of 
the  bureau  is  educational  in  its  character,  and  therefore  silent. 
It  needed  the  test  of  the  work  of  the  past  yean  to  demonstrate 
its  power  for  action ;  and  that  power  having  been  developed, 
should  be  used  in  the  highest  sense  for  the  improvement  of 

the  masses. 

Pbbsonal. 

This  introduction  should  not  be  closed  without  particular 
recognition  of  the  services  of  Major  Geo.  H.  Long,  who,  till 
the  81st  of  March,  1876,  had  been,  since  June,  1873,  the 
deputy-chief  of  the  bureau.  A  co-laborer  with  the  chief  in 
all  the  duties  of  the  office,  and  an  earnest  worker  in  all  the 
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▼arious  plans  of  the  bureau,  he  has  won  the  regard  and  warm 
esteem  of  all  connected  with  it.  By  the  invitation  of  die 
Commissioner  of  Insurance  for  Massachusetts^  Major  Long 
has  taken  the  position  of  Deputy  Insurance  Commissioner, 
and  while  this  office  loses  a  valuable  officer,  the  State  still 
retains  his  services  and  will  profit  by  his  experience. 


Part  I. 


WAGE    RECEIYERS. 


Chap.     I. — Occupations  and  Presentation   by  Schedule  Ques- 
tions. 

Chap.    II. — Presentation  by  Counties  and  Exhibit  of  Averages. 

Chap.  III.— Family  Presentation. 

Chap.  IV.— Presentation  of  Special  Cities  and  Towns,  and  Ex- 
hibit OF  Averages. 

Chap.    V.— Presentation  op  Twenty  Important  Occupations,  and 

Exhibit  of  Averages. 
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Part  I. 


WAGE     RECEIVERS. 


CHAPTER   I. 

Occupations  and  Presentation  by  Schedule  Questioxs. 

One  of  the  first  difBcuities  that  presented  itself  to  us  was 
the  separation  of  what  are  known  as  salary  receivers  from 
the  larger  class  known  as  wage  receivers. 

In  the  few  particular  instances  that  any  one  can  call  to 
mind  of  the  class  of  hired  workers  among  his  personal 
acquaintances,  it  is  usually  an  easy  matter  to  determine  in 
each  case  whether  the  person  is  one  who  would  be  generally 
recognized  as  a  salary  receiver  or  a  wage  receiver.  For  it 
somehow  happens  that  one's  acquaintances  do  not  seem  to 
adopt  exceptional  employments  as  a  means  of  obtaining  a 
livelihood.  They  are  usually  clerks,  carpenters,  tailors, 
officers  of  corporations,  common  laborers,  etc.  But  wheu 
nearly  a  hundred  thousand  persons  throughout  a  great  Com- 
monwealth like  ours,  representing  such  various  employments 
that  they  become  an  epitome  of  the  civilization  of  the  worlds 
nineteenth  century,  are  to  be  considered,  it  becomes  a  diffi- 
cult matter  to  determine  to  which  class  ceii;ain  employments 
belong.  Moreover,  there  are  a  great  many  occupatioDS 
which  represent  both  wage  and  salary  receivers.  The  sales- 
man who  is  hired  at  a  round  salary  of  three  thousand  a  year, 
aiKl  is  allowed  his  month's  vacation  at  midsummer,  and  au 
occasional  day  at  other  times,  without  a  pro  rata  deduction 
from  his  pay,  which  he  draws  in  twelve  equal  portions  during 
the  year,  and   his   brother  who  works  for   eight  dollars  a 


Saturday  night,  if  he  has  been  absent  one-half  of  one  of  the 
six  preceding  days,  represent  the  same  occupation. 

So  that  it  seemed  to  become  necessary,  in  the  assortment 
and  tabulation  of  such  a  vast  number  of  schedules,  represent- 
ing the  multifarious  industries  of  the  State,  that  a  more  or 
less  arbitrary  line  should  be  drawn  in  the  consideration  of 
this  or  that  particular  schedule,  and  it  should  be  said :  this 
shall  be  held  to  represent  a  salary  receiver ;  that,  a  wage 
receiver. 

The  plan  that  was  adopted  was,  in  the  case  of  the  ordinary 
trades,  or  handicrafts,  to  consider  all  as  wage  receivers  unless 
the  rate  of  pay  was  so  exceptionally  high  as  to  indicate 
exceptional  skill,  and  make  it  probable  that  such  exceptional 
favors  to  the  worker  might  follow,  in  the  way  of  vacations, 
etc.,  as  to  elevate  it  substantially  to  a  salaried  occupation  for 
him. 

Among  handicrafts,  and  the  avocations  involving  manual 
labor,  when  the  pay  received  has  amounted  to  more  than  ten  or 
eleven  hundred  dollars  per  year,  they  have  generally  been 
classed  and  tabulated  as  salaried ;  otherwise,  as  wage.  Yet, 
here  and  there,  where  there  was  evidence  that  justified  it,  per- 
sons receiving  twelve  and  even  fifteen  hundred  dollars  a  year, 
have  been  included  among  wage  receivers.  Such  cases  have 
been  rare,  however,  and  not  sufficiently  numerous  to  afiect 
the  results  materially. 

On  the  other  hand,  many  persons  who  receive  compara- 
tively low  rates  of  pay  for  their  services  have  been  included 
among  salary  receivers.  Such  is  the  case  in  those  avoca- 
tions which  are  not  supposed  to  involve  much  manual  labor, 
and  in  those  in  which  the  use  of  the  craftsman's  tools  is  not 
needed ;  as  salesmen,  clerks  and  teachers  of  all  grades. 

It  will  be  seen,  then,  from  what  we  have  said,  that  persons 
pursuing  the  same  occupation,  in  some  cases  have  been  tabu- 
lated as  wage  receivers ;  in  others,  as  salary  receivers. 

To  recapitulate :  occupations  involving  chiefly  mental  and 
literary  qualifications  are  considered  as  salaried;  those 
involving  manual  labor  and  skill  in  the  use  of  tools,  as  wage ; 
there  being  some  exceptions  in  each  case,  those  in  the  latter 
being  where  the  rate  of  pay  is  exceptionally  high. 


STATISTICS  OF  LABOR. 


[Mar. 


Following  will  be  found  a  list  of  the  occupations  repre- 
sented by  all  the  persons  in  the  State,  working  for  wages,  who 
answered  even  one  question  of  the  seventeen  asked  on  the 
Individual  Schedules.  About  950  different  occupations  are 
enumerated,  representing  the  employments  of  the  71,339 
persons  working  for  wages  from  whom  we  received 
schedules. 

Some  of  the  occupations  mentioned  are  followed  by  but 
Very  few  persons,  while  others  are  pursued  by  vast  numbers. 

One  important  point  must  be  borne  in  mind  in  the  exami- 
nation of  the  tables  which  follow ;  that  is,  that  in  some  of 
these  avocations  board  is  given  in  addition  to  wages.  Such 
is  the  case  in  respect  to  domestic  servants,  cooks,  house- 
keepers, waiters,  nurses,  mariners,  and  stewards.  It  is  often 
the  case  with  laundresses,  seamstresses,  and  dressmakers; 
with  the  latter  it  is  especially  apt  to  be  the  case  in  rural 
districts.  Coachmen,  also,  usually  get  board,  and  oftentimes 
lodging.  With  these  few  preliminary  words,  we  present  the 
following  list  of  occupations,  and  the  showing  by  schedule 
questions  for  all  counties  and  for  the  State. 


Occupations  of  Wage  Workers  from  whom  Schedules 

WERE  RECEIVED. 


Agricultural  implement  maker. 

Anchor  smith. 

Annealer  of  iron. 

Armorer. 

Artificial  limb  maker. 

Artificial  stone  worker. 

Atomizer  maker. 

Awl  grinder. 

Awl  maker. 

Axe  grinder. 

Axe  helve  maker. 

Baker. 

Barber. 

Bartender. 

Basket  maker. 

Base  ball  maker. 

Batting  maker. 

Bedstead  maker. 

Beer  maker. 

Bell-hanger. 

Belt  lacing  maker. 


Belt  maker. 
Billiard  ball  maker. 
Billiard  cushion  maker. 
Billiard  table  maker. 
Bill  collector. 
Bill  poster. 
Bird-cage  maker. 
Bit  and  gimlet  maker : 

FUer. 

Fqrger. 

Gnnder. 

Twister. 
Blacking  maker. 
Blacksmith. 
Bleachery  factory  operatiTe : 

Bleacher. 

Drier. 

Finisher. 

Pressor. 

Starcher. 
Block  cutter. 


J 


Boat  bnilder. 


Bobbin  maker. 

Boiler  maker. 

Bolt  cutter. 

Bolt  header. 

Bolt  maker. 

B*ok  ogenL 

Bookbinder. 

Book  cDtter. 

Book  folder. 

Book  gilder. 

Book  Bewer. 

Boot  tree  mak«r. 

Bottler. 

Box  fitter. 

Box  maker. 

Box  nailer. 

Braid  factory  operatiTe 

Overseer. 
Brass  and  copper  tnbe  i 
Brass  finisher. 
Brass  moulder. 
BraM  turner. 
Brass  worker. 

Brick  maker. 
Bilck  mason. 
Bridge  bnilder. 
Bridge  tender. 
BritAnnla  ware  maker; 

Spinner. 
Bronzer. 
Broom  maker. 
Brash  maker. 
Bnsheller. 
Butcher. 
BnUer. 

Bntter  maker. 
Bntton  maker. 
Cab  maker. 
Cabinet-maker. 
Cable  wire  maker. 
Calkar. 
Candy  packer. 
Cap  maker. 
Car  builder. 
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Clock  maker. 

Cotton  factory  operative— Ca». 

Cloth  clipper. 

Lapper  tender. 

Clothing  trimmer. 

Loom  fixer. 

Coachman. 

Mule  spinner. 

Coal  heaver. 

Packer. 

Coal  oil  maker. 

Picker  tender. 

Coffee  roaster. 

Quiller. 

Coffin  maker. 

Section  hand. 

Collar  maker. 

Slasher  tender. 

Collier. 

Speeder  tender. 

Comb  maker : 

Spinner. 

Bender. 

Spooler. 

Engraver. 

Trimmer. 

Finisher. 

Twister. 

Packer. 

Warper. 

Shaver. 

Weaver. 

Common  laborer. 

Web  drawer. 

Companion. 

Winder. 

Compass  maker. 

Cotton  sampler. 

Concrete  roofer. 

Cotton  waste  cleaner. 

Concrete  walk  maker. 

Crutch  maker. 

Confectioner. 

Currier : 

Cook. 

Beamster. 

Cooper. 

Dresser. 

Coppersmith. 

Finisher. 

Copper  stamp  maker. 

Measurer. 

Copyist. 

Scourer. 

Copy  reader. 

Splitt^sr. 

Cork  cutter. 

Stuffer. 

Cornice  maker. 

Tableman. 

Corset  maker : 

Curtain  fixture  maker. 

Cutter. 

Cutler : 

Finisher. 

Blade  cutter. 

Lacing  braider. 

Blade  oiler. 

Presser. 

Bolster  dropper. 

Stitcher. 

Cleaner. 

Cotton  factory  operative : 

Finisher. 

Beamer. 

Forger. 

Braider. 

Grinder. 

Carder. 

Hafter. 

Card  grinder. 

Hammersman. 

Card  stripper. 

Handle  sawyer. 

Cloth  finisher. 

Inspector. 

Cloth  inspector. 

Packer. 

Cloth  marker. 

Polisher. 

Dresser. 

Riveter. 

Dyer. 

Temperer. 

Folder. 

Trimmer. 

Filling  assorter. 

Deck  hand. 

1876.] 


PUBLIC  DOCUMENT— No.  31. 


Decorator. 

Designer  on  wood. 

Diary  case  maker. 

Die  cutter. 

Die  sinker. 

Distiller. 

Domestic  servant. 

Dressmaker. 

Drain  pipe  maker. 

Draughtsman. 

Dredger. 

Driver    (ice,    grocery   and    other 

wagons). 
Drum  maker  (military  and  toy). 
Dye  bouse  operative. 
Earthen  ware  maker. 
Edge  tool  maker : 

Finisher. 

Forger. 

Grinder. 

Temperer. 
Elastic  goods  maker. 
Electro-plater. 
Electrician. 
Electrotyper. 
Electrotype  finisher. 
Emery  maker. 
Emery  wheel  maker. 
Engineer  (marine). 
Engineer  (stationary). 
Engineer  (steam  fire). 
Engraver  (gold  and  silver). 
Engraver  (plate). 
Engraver  (steel). 
Engraver  (stone). 
Engraver  (wood). 
Envelope  cutter. 
Envelope  maker. 
Expressman. 
Eyelet  maker. 
Fan  maker. 
Fan  polisher. 
Fancy  trimmings  maker. 
Farm  laborer. 
Faucet  maker. 
Ferryman. 
File  maker : 

Cutter. 

Forger. 


File  maker — Con, 

Grinder. 

Layer. 
Fireman  (Marine). 
Fireman  (stationary). 
Fireman  (steam  fire  engine). 
Fish  drier. 
Fisherman. 
Fish  packer. 
Flour  inspector. 
Founderyman : 

Assorter. 

Core  maker. 

Dresser. 

Foreman. 

Furnace  man. 

Grinder. 

Heater. 

Helper. 

Hollow-ware  dresser. 

Iron  polisher. 

Melter. 

Moulder. 

Puddler. 

Stove  mounter. 
Frame  maker. 
Fur  cutter. 
Fur  dresser. 
Fur  sewer. 
Fur  tanner. 
Furnace  builder. 
Furniture  maker : 

Finisher. 

Repairer. 

Trimmer. 

Vamisher. 
Gardener. 
Gas  meter  maker. 
Gilder. 
Glass  factory  operative : 

Blower. 

Burnisher. 

Cutter. 

Designer. 

Engraver. 

Flattener. 

Ornamenter. 

Packer. 

Polisher. 
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Glass  factory  operadre — Ccm. 

Pressor. 

Shearer. 

Stoppfeman. 
Glazier. 
Gold  beater. 
Gold  chain  maker. 
Gold  leaf  cutter. 
Govemess. 
Grinder  of  ochre. 
Grist  mill  operative. 
Gonny  cloth  weaver. 
Gunpowder  maker. 
Gunsmith. 
Uackman. 
Hair  picker. 
Hair  weaver. 
Hair  worker. 
Hame  maker. 
Harness  cleaner. 
Harness  maker. 
Hatter: 

Binder. 

Bleacher. 

Hardener 

Finisher. 

Presser. 

Washer. 
Hay  rake  maker. 
Herb  assorter. 
Herb  presser. 
Hoe  maker. 
Hod-carrier. 
Hoop  maker. 
Hoop-skirt  maker. 
Horn  jewellery  maker. 
Horn  worker. 
Horse  boot  maker. 
Horse  clipper. 
Horse  clothing  cutter. 
Horse  collar  maker. 
Horse  nail  noaker. 
Horse  trainer. 
Horse  sheer. 
Hose  carriage  driver. 
Hose  maker. 
Hosiery  mill  operative : 

Cutter. 

Finisher, 


Hosiery  mill  operative — Con, 

Folder. 

Knitter. 

Mender. 

Presser. 

Roller. 

Spinner. 

Stitcher. 

Trimmer. 

Weaver. 

Winder. 
Hostler. 
Housekeeper. 
Ice  tool  maker. 
Instrument  maker. 
Iron  worker: 

Fireman. 

Forger. 

Hammersman. 

Rail  cutter. 
.  Rivet  maker. 

Roller. 

Scaler. 

Shingler. 

Steel  cutter. 
Ivory  worker. 
Janitor. 
Japanner. 
Jeweller. 

Jewellery  case  maker. 
Jeweller^s  basket  maker. 
Jewellery  maker : 

Chaser. 

Foreman. 

Polisher. 
Junk  gatherer. 
Junk  assorter. 
Label  packer. 
Lace  maker. 
Ladder  maker. 
Lamplighter. 
Lamp  maker. 
Lantern  maker. 
Last  maker. 
Lather. 
Laundress. 
Laundryman. 
Lead  caster. 
Leather  assorter. 
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Leather  board  finisher. 
Leather  cutter. 
Leather  japanner. 
Lime  burner. 
Linseed  oil  maker. 
'  Lithographer. 
Lithographer  (chroijao). 
Locksmith. 
Lock  polisher. 
Longshoreman. 
Loom  harness  maker. 
Lumberman. 
Lumber  mill  operatiy.e : 
Jointer. 
Planer. 
Sawyer. 
Machinist. 
Machine  knitter. 
Malt  maker. 
Marble  worker : 
Finisher. 
Foreman. 
Polisher. 
Mariner. 
Marketman. 
Mason. 

Mast  and  spar  maker. 
Match  maker. 

Mathematical  instrument  maker 
Mat  maker. 
Mattress  maker. 
Mechanic. 
Messenger. 

Metal  moulding  maker. 
Milkman. 
Miller. 
Millwright 
Milliner. 
Miner. 

Morocco  dresser : 
Finisher. 
Shaver. 
Moulding  maker. 
Musician. 
Nail  maker : 
Feeder. 
Gauger. 
Neck  stock  maker. 
Necktie  maker. 


Needle  book  maker. 
Needle  grinder. 
Needle  maker. 
Nurse. 
Nurseryman. 
Oar  maker. 
Oil  factory  laborer. 
Organ  factory  operative : 
Action  maker. 
Bellows  maker. 
Case  maker. 
Finisher. 

Key  board  maker. 
Key  maker. 
Key  polisher. 
Pipe  maker. 
Reed  board  maker. 
Reed  maker. 
Shafb  maker. 
Spring  maker. 
Stop  maker. 
Tuner. 
Oysterman. 
Oyster  opener. 
Packer  (of  merchandise). 
Painter  (house). 
Painter  (ornamental). 
Paint  grinder. 
Paint  maker. 
Palm  leaf  worker : 
Hat  maker. 
Hat  finisher. 
Hat  packer. 
Hat  presser. 
Hat  stamper. 
Paper-mill  operative : 
Assorter. 
Bleacher. 
Boiler  tender. 
Calenderer. 
Counter. 
Cutter  tender. 
Dyer. 
Finisher. 
Folder. 
Foreman, 
Machine  tender 
Packer. 
Pulp  maker. 
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Faper-mill  operatdye — Con, 

Rag  cutter. 

Ruler. 

Sealer. 

Size  maker. 
Paper  bag  maker. 
Paper  box  maker. 
Paper  collar  maker. 
Paper  hanger. 
Paper  stamper. 
Paper  stainer. 
Pattern  maker. 
Paver. 

Pedler  (of  various  kinds). 
Peg  machine  operator. 
Perfumeiy  maker. 
Photographist. 
Photograph  printer. 
Piano  maker : 

Action  maker. 

Case  maker. 

Finisher. 

Key  fitter. 

Plate  driller. 

Polisher. 

Regulator. 

Sounding-board  maker. 

Stringer. 

Top  maker. 

Trimmer. 

Tuner. 

Vamisher. 

Veneerer. 
Kano  mover. 
Picture  frame  gilder. 
Picture  frame  maker. 
Picture  frame  varnisher. 
Pile  driver. 
Pin  maker. 
Pipe  layer. 
Pipe  works  operative : 

Carriao^e  runner. 

Pipe  cutter. 
Pistol  maker. 
Plane  maker. 
Planing-mill  operative. 
Plaster  block  maker. 
Plasterer. 
Plumber. 


Policeman. 
Polisher. 
Pop-corn  maker. 
Pork  packer. 
Porter. 
Potter. 

Poulti'y  dresser. 
Powder  keg  maker. 
Printer : 

Compositor. 

Foreman. 

Press  feeder. 

Pressman. 
Print  works  operative : 

Calenderer. 

Calico  finisher. 

Calico  printer. 
Proof  reader. 
Pump  maker. 
Quairyman. 
Railroad  employes  (steam) 

R&ggage  master. 

Brakcman. 

Car  inspector. 

Check  man. 

Engineer. 

Engine  wiper. 

Flag  man. 

Fireman. 

Freight  agent. 

Freight  conductor. 

Freight  master. 

Gate  tender. 

Laborer. 

Section  master. 

Signal  tender. 

Station  agent. 

Switchman. 

Trackman. 

Watchman. 
Railroad  employes  (horse) : 

Conductor. 

Driver. 
Rake  maker. 
Rattan  worker : 

Basket  weaver. 

Chair  maker. 

Shaver. 

Sizer. 
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Battan  worker — Con, 

Spinner. 

Splitter. 

Washer. 

Weaver. 
Razor  strop  maker. 
Reed  maker. 
Reed  and  heddle  maker. 
Reporter. 
Rigger. 
Road  surveyor. 
Roofer. 
Rope  maker. 
Rope  factory  operative : 

Hemp  dresser. 

Spinner. 
Rubber  factory  operative. 
Saddler. 
Safe  maker. 
Sailmaker. 

Sash,  door  and  blind  maker. 
Sausage  maker. 
Saw  maker. 
Saw  filer. 
Saw  setter. 
Sawyer. 
Scale  maker. 
Seamstress. 
Seedsman. 

Sewing-machine  maker. 
Sewing-machine  needle  maker. 
Sewing-machine  operator. 
Sewing-machine  repairer. 
Sexton. 
Ship  fastener. 
Ship  keeper. 
Shipper. 
Shipsmith. 
Shirt  maker. 
Shirt-front  maker. 
Shoddy  maker. 
Shoe-knife  maker. 
Shoe-string  cutter. 
Shoemaker : 

Beater  out. 

Binder. 

Blacker. 

Blocker. 

Bottomer. 


Shoemaker — Con, 
Buffer. 
Burnisher. 
Button-hole  maker. 
Channeller. 
Clamper. 
Clicker. 
Closer. 
Corder. 

Counter  maker. 
Crimper. 
Cutter. 
Dresser. 
Edge  maker. 
Embosser. 
Eyelcter. 
Finisher. 
Fitter. 
Foreman. 
Gluer, 
Heeler. 

Inner  sole  maker. 
Inspector. 
Lacer, 
Laster. 

Leather  assorter. 
Leveller. 

Machine  operator. 
McKay  machine  operator. 
Nailer. 
Packer. 
Paster. 
Pegger. 

Pegging-machine  operator. 
Riveter. 
Roller. 

Rosette  maker. 
Sand  paperer. 
Seam  rubber. 
Shank  presser. 
Shaver. 
Sider. 
Skiver. 
Slipper  liner. 
Sole  assorter. 
Sole  leather  cutter. 
Sole  quilter. 
Stiimper. 
Stiffener. 


12 


STATISTICS  OF  LABOR. 


[Mar. 


Shoemaker — Con. 

Stitcher. 

Stock  fitter. 

Stringer, 

Stripper. 

Tagger. 

Tip  makerr 

Tireer. 

Trimmer, 

Turner, 

Vamper, 

Welter. 
Shoe-shank  maker. 
Shovel  factory  operatire : 

Hammersman. 

Handler, 

Heater, 

Polisher, 

Setter. 

Welder, 
Show-case  maker,. 
Shuttle  maker. 
Sieve  maker. 
Silk  mill  operative : 

Spooler, 

Weaver, 

Winder. 
Silver  and  nickel  plater. 
Silversmith, 
Slater. 

Sleigh  maker. 
Soap  maker. 
Soap  stamper. 
Soapstone  worker. 
Soda  fountain  maker. 
Soda  maker. 
Spectacle  maker: 

Filer, 

Finisher, 

Jointer. 

FoSsher, 
Spindle  grinder. 
Spindle  maker. 
Spoke  driver. 
Spoke  maker. 
Spoon  maker. 
Spring  bed  maker. 
Spring  maker. 
Stage  driver. 


Stair  builder. 

Stamp  fnaker. 

Starch  maker. 

Steam  and  gas  fitter. 

Steam  fire  engine  driver. 

Steel  letter  cutter. 

Steel  melter. 

Steel  polisher. 

Stencil  cutter. 

Stereotype  caster. 

Stereotype  finisher. 

Stereoscope  maker. 

Stevedore. 

Steward. 

Stone  cutter. 

Stone  grinder. 

Stone  mason. 

Straw  factory  operative : 

Bleacher. 

Blocker. 

Bonnet  maker. 

.  Braid  measurer. 

Dyer. 

Finisher. 

Frame  maker. 

Machine  operator 

Overseer. 

Packer. 

Pressor. 

Sewer. 

Shaper. 

Sizer. 

Trimmer. 

Weaver. 

Wirer. 
Street  waterer. 
Stucco  worker. 
Sub-marine  diver. 
Sugar-house  laborer : 

Boiler. 

Refiner. 
Surveyor. 
Suspender  maker. 
Sword  maker. 
Tack  factory  operative : 

Foreman. 

Header. 

Japanner. 

Machine  tender. 
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Tack  factory  operative— Con. 

Maker. 

Marker. 

Overseer. 

Packer. 

Plate  slitter. 

Shoe  nail  cutter. 
Tailor : 

Cutter. 

Pressman. 

Trimmer. 
Tailoress. 
Tanner. 

Tape  factory  operative. 
Tassel  maker. 
Teamster. 
Telegraph  operator. 
Telegraph  repairer. 
Thread  mill  operative : 

Dresser. 

Dyer, 

Twister. 

Warper. 

Winder. 
Timekeeper. 
Tinsmith. 
Tobacco  stripper. 
Tollman. 
Tool  maker. 
Tortoise-shell  worker. 
Toymaker. 
Tripe  dresser. 
TruckmaD. 
Trunk  maker. 
Trunk  wood  fitter. 
Truss  maker. 
Twine  maker. 
Twine  netter. 
Twist  drill  maker. 
Type  caster. 
Umbrella  maker. 
Undertaker. 
Upholsterer. 
Vamisher. 
Varnish  maker. 
Vinegar  maker. 
Waiter. 
Wallet  maker. 


Watch  factory  operative : 

Case  maker. 

Engraver. 

Finisher. 

Gilder. 

Hair  spriug  maker. 

Key  maker. 

Pallet  maker. 

Plater. 

Polisher. 

Screw  maker. 

Turner. 

Wheel  maker. 
Watchman. 
Water  pipe  layer. 
Well  digger. 
Wharfinger. 
Wheel  maker. 
Wheelwright 
Whip  maker : 

Buttoner. 

Mounter. 

Plaiter. 
Whitener. 
Whitewasher. 
Window  shade  maker. 
Wire  factory  operative : 

Annealer. 

Cleaner. 

Cooler. 

Drawer. 

Finisher. 

Plater. 

Pointer. 

Straightener. 

Temperer. 

Weaver. 
Willow  ware  maker. 
Wood  chopper. 
Wood  dyer. 
Wood  polisher. 
Wood  worker. 
Wooden  box  maker. 
Wooden  ware  maker. 
Woollen  factory  operative : 

Assorter. 

Burler. 

Card  cleaner. 
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Woollen  factory  operative — Con, 
Carder. 
Colorer. 
Comber. 
Drawer  in. 
Dresser. 
Drum  tender. 
Dyer. 
Felter. 
Finisher. 
Foreman. 
Fuller. 
Gigger. 
Jack  spinner. 
Loom  fixer. 
Napper. 
Oiler. 
Overseer. 
Picker  tender. 
Presser. 
Reeler. 


Woollen  factory  operative — Con, 

Repairer. 

Scourer. 

Shawl  fringer. 

Shearer. 

Specker. 

Spinner. 

Spooler. 

Stitcher. 

Teasel  setter. 

Twister. 

Warper. 

Weaver. 
Woollen  felt  factory  operative : 

Carder. 

Finisher. 

Fuller. 

Hardener. 
Worsted  worker. 
Wreath  maker. 
Yeast  maker. 


Presentation  by  Schedule  Questions. 

In  the  succeeding  pages,  a  tabulated  presentation  is  made, 
by  counties,  showing  five  points  for  each  sex,  with  reference 
to  each  of  the  seventeen  questions  asked  in  the  schedule. 
Firstly,  the  whole  number  of  schedules  returned  from  the 
county.  Secondly,  the  whole  number  of  persons  answeriog. 
Thirdly,  the  percentage  of  the  number  answering  to  the 
whole  number  of  schedules.  Fourthly,  the  aggregate  for  all 
persons  answering.  Fifthly,  the  average  for  each  person 
answering.  Two  facts  are  to  be  borne  in  mind  by  the 
reader  in  examining,  not  only  the  tables  in  this  chapter,  but 
those  that  follow  in  Part  II. 

No  person  could  answer  all  the  questions  asked  in  the 
schedule ;  for  some  of  them  were  of  such  a  nature  that  an 
answer  in  one  case  would  serve  to  render  another  question 
inapplicable.  If  a  person  replied  that  they  owned  the  house 
they  lived  in,  the  inquiry  as  to  the  number  of  rooms  hired 
would  not  be  pertinent,  or  vice  versa;  and  so  of  some  other 
questions. 

Very  many  persons  did  not  answer  all  the  questions  which 
were   applicable,  and  which   they  probably  could  have  an- 
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swered,  and  would  have  answered,  had  a  little  more  pressure 
l>een  brought  to  bear  upon  them.  Some  persons  answered 
but  a  single  question  ;  as,  perhaps,  the  number  of  hours  per 
day  employed  in  their  occupation,  or  the  sum  received  as  a 
daily  wage,  or  the  salary  per  year.  Others  gave  replies  to 
two,  three,  four,  or  more  inquiries. 

Throughout  the  tables  in  this  Part,  as  well  as  in  Part  II., 
where  the  per  cent  is  less  than  oney  it  is  not  computed.  This 
course  was  adopted  to  avoid  the  necessity  of  introducing  a 
third  column,  which  would  be  a  column  of  tenths  of  one  per 
cent.  The  basis  of  computation  is,  however,  always  at  hand, 
and  an}'  one  desiring  greater  exactness  can  reckon  it  for  him- 
self.  In  the  case  of  those  computed,  the  per  cent  has  been 
increased  one  when  it  was  more  than  one-half. 

In  the  column  of  averages  the  numbers  are  expressed  in 
integers  and  decimals,  the  latter  being  carried  out  two  places. 

By  page  16  it  is  seen  that  1,231  schedules  were  received 
from  males  in  Barnstable  County,  and  that  788  answered 
affirmatively  that  they  had  persons  (not  specified  whether 
minors  or  adults)  dependent  upon  them  for  support,  which 
is  64  per  cent  of  the  whole  number  who  thus  filled  out 
schedules. 

The  aggregate  of  the  persons  dependent  is  2,250,  and  the 
average  for  each  male  returning  a  schedule  is  2.86.  On  the 
succeeding  page,  a  similar  exhibit  is  made  respecting  the 
question,  as  shown  by  the  schedules  received  from  females. 
This  explanation  seems -all  that  is  needed  to  make  the  follow- 
ing tables  clear  to  every  one. 

It  may  be  added,  however,  that  the  most  suggestive  words 
only  of  each  inquiry  are  used  as  head  lines  to  precede  each 
tabic. 
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Presentation  by  Schedule  Questions. 

[Note. — A  full  explanation  of  the  abbreviated  form  of  qaeation  naed  as  the  head  line  of 
each  table,  can  be  found  in  the  introduction.  For  a  presentation  almllar  to  this,  respectliig 
talarUd  persona,  see  Part  IL    The  facta  presented  in  these  tables  refer  to  toafft  laborers^] 

Persons  Dependent  on  Males, 


COUNTIES. 

•D 
« 

3 

li 

00     > 

1 1 

1^ 

No.  of  Males  an- 
swering. 

Per     cent     an- 
swering. 

Aggregate  for  all 
Males  answer- 
ing. 

It 

< 

Barnstable,     . 

1,231 

788 

64 

2,250 

2.86 

Berkshire, 

2,143 

1,522 

71 

5.164 

3.39 

Bristol,    . 

3,U7 

2,189 

69 

6,868 

3.13 

Dukes,    . 

215 

175 

81 

635 

3.63 

Essex,     . 

6,277 

4,578 

73 

13,556 

2.96 

Franklin, 

1,329 

964 

72 

2,886 

2.99 

Hampden, 

3,575 

2,692 

75 

8,156 

3.03 

Hampshire,     . 

910 

661 

73 

2,051 

8.10 

Middlesex, 

11,188 

8,220 

73 

25,581 

8.U 

Nantucket,     . 

11 

10 

91 

20 

2.00 

Norfolk, . 

4,180 

3,154 

75 

10,054 

3.18 

Plymouth, 

4,524 

3,241 

72 

9,927 

3.06 

Suffolk,  . 

5,921 

4,536 

77 

13,734 

3.03 

Worcester, 

10,864 

7,950 

73 

24.213 

'     8.04 

For  the  Stat 

:e,      . 

55,515 

40,680 

73 

125,095 

8.08 

By  referring  to  the  tables  of  dependence  among  salaried 
persons  to  be  found  in  Part  II.,  it  will  be  seen  that  68  per 
cent  answered  as  to  this  question. 

It  will  be  seen  above  that  73  per  cent  of  the  wage  receivers 
make  reply,  or  five  per  cent  more  than  of  salary  receivers. 
This  of  course  indicates  a  larger  number  of  people  in  a  con- 
dition to  answer.  Or,  in  other  words,  as  wives  and  children 
constitute  the  mass  of  dependents,  that  there  are  more  wage 
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Persona  Dependent  on  Females. 


COUNTIES. 

^  1 

No.  of  Females 
answering. 

Per     cent    an- 
swering. 

Us 

Average  fbr  each 
Female      an- 
swering. 

Barnstable,      . 

134 

24 

18 

41 

1.71 

Berkshire, 

510 

74 

14 

168 

2.27 

Bristol,    . 

1.137 

186 

12 

268 

1.98 

Dukes,     . 

9 

2 

22 

8 

1.50 

Essex,     . 

1,771 

200 

11 

889 

1.95 

Franklin, 

291 

81 

11 

54 

1.74 

Hampden, 

1,166 

114 

10 

195 

1.71 

Hampshire,     . 

269 

16 

6 

25 

1.56 

Middlesex,      . 

4,215 

484 

11 

777 

1.60 

Nantucket,      < 

12 

8 

25 

8 

1.00 

Norfolk,  . 

665 

90 

14 

168 

1.81 

Plymouth, 

615 

65 

10 

186 

2.09 

Suffolk,  • 

.  2,756 

848 

18 

629 

1.81 

Worcester, 

2,284 

196 

9 

824 

1.65 

For  the  State,      . 

■p 

15,824 

1,788 

11 

8,170 

1.78 

receivers,  with  wife  or  child,  than  of  salary  receivers.  The 
numbers  of  each  class  considered  are  sufficiently  large  to  make 
the  percentages  reliable,  and  indicative  of  exactly  that  condi- 
tion. So  that  marriage  is  more  general  among  the  wage 
class  than  in  the  class  next  above  them  in  the  means  of  sup- 
porting families. 

Turning  now  to  the  **  average  for  each  person  answering," 
and  it  is  found  that  among  the  wage  receivers  there  are  3.08 
persons  dependent  on  each  one  answering,  while  (Part  II.) 
there  are  2.64  dependent  on  each  salaried  person  answering. 
The  number  of  dependent,  then,  on  each,  among  wage  receivers, 
is  about  17  per  cent  more  than  among  salary  receivers.  And 
as  most  of  the  dependents  are  children,  fecundity  must  be 

I 
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Hours  Employed — Males. 


COUNTIES. 

No.  of  Schednles 
received. 

No.  of  Males  an- 
swering. 

Per    cent     an- 
swering. 

< 

s  ^ 

^   m 
c 

?  4  *■ 

5:515 

•< 

Barnstable, 

1,231 

738 

60 

7,955 

10.78 

Berkshire,  • 

2,143 

2,059 

96 

21^98 

10.35 

Bristol, 

3.147 

8,029 

96 

80,714 

10.14 

Dukes, 

215 

177 

82 

1,817 

10.26 

Essex, 

6.277 

6,061 

97 

.     61,990 

10.23 

Franklin,    . 

1,329 

1,270 

96 

13,346 

10.51 

Hampden,  . 

8^76 

8,541 

99 

35,251 

9.95 

Hampshire, 

910 

894 

98 

8,720 

9.75 

Middlesex,  • 

11,188 

10,971 

98 

112,894 

10.29 

Nantucket, . 

11 

11 

100 

107 

9.78 

Norfolk, 

4,180 

8,964 

95 

40,194 

10.14 

Plymouth,  . 

4,524 

4,849 

96 

43,329 

9.96 

Suffolk, 

5,921 

5,601 

^ 

57,960 

10.85 

Worcester, . 

10,864 

10,639 

98 

108,717 

10,22 

For  the  State, 

55,515 

53,304 

96 

544,292 

10.21 

considerably  greater  among  the  wage  class.  So  far,  we  have 
considered  the  males  who  have  returned  schedules.  A  oom- 
parison  of  the  returns  of  dependence  among  Jemales — ^the 
wage  with  the  salaried — exhibits  the  same  facts.  Among  the 
wage  class,  11  per  cent  answer  that  they  have  persons  depend- 
ent upon  them.  Among  the  salaried  class  (Part  II.),  only 
8  per  cent  reply  affirmatively.  Among  the  wage  class,  the 
average  number  dependent  on  each  person  answering  is  1.78. 
Among  the  salaried  class  (Part  11.),  it  is  1.63. 

The  tabulation  of  the  returns  to  the  question,  **Namberof 
hours  per  day  employed,**  seems  to  verify  the  old  adage,  that 
^* Man's  work  is  from  sun  to  sun,  while  woman's  work  is  never 
done."    Ninety-six  per  cent  of  the  schedules  returned  bv 
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Hours  Employed — Females. 


COUNTIES. 


a 
1 


SI 


§  it 


8  ^ 


ft. 


!s 


^  £  ^ 

B  « 
I  > 


III 


Barnstable, 

Berkshire, 

Bristol, 

Dakes, 

Essex, 

Franklin, 

Hampden, 

Hampshire, 

Middlesex, 

Nantacket, 

Norfolk, 

Plymouth, 

Suffolk, 

Worcester, 

For  the  State, 


134 
510 

1,137 
9 

1,771 
291 

1,156 
269 

4,215 

12 

665 

615 

2,756 

2,284 

15,824 


114 

455 

947 

9 

1,569 
266 

1,090 
246 

3,787 

12 

562 

492 

1,922 

2,036 

13,507 


85 

1,194 

89 

4,777 

83 

9,713 

100 

•82  • 

89 

■    16.t)79  • 

91 

2,790 

94 

11,872 

91 

2,561 

90 

89,534 

100 

120 

85 

5393 

80 

4,841 

70 

21,266 

89 

20,957 

85 

141,679 

10.47 
10,49 
10.26 

9.U 
10.25 
10.49 
10.89 
10.41 
10.44 
10.00 
10.49 

9.84 
11.06 
10.29 

10.49 


males  were  filled  out  as  to  this  inquiry ;  while  only  85  per 
cent  of  those  returned  by  females  were  filled  out.  Among 
the  wage  occupations  of  the  latter  sex,  that  of  domestic  ser- 
vice is  the  most  common,  and  as  it  is  a  species  of  employment 
that  is  ** never  done,"  this  question  was  quite  commonly 
unanswered  by  females  so  employed.  The  average  numl)er 
of  hours  employed,  for  males,  is  shown  to  be  10.21 ;  and  for 
females,  10.49.  The  average  for  salaried  persons  (Part  II.) 
is  seen  to  be  10.41  for  males,  and  6.34  for  females.  The 
average  per  day,  for  males,  is  largest  in  Barnstable  County, 
and  smallest  in  Hampshire;  for  females,  it  is  largest  in 
Suffolk,  and  smalfest  in  Plymouth.  Among  salaried  mah^s 
(Part  II.)y  it  18  found  to  be  largest  in  Barnstable,  and  smallest 
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Days  Employed — Males. 


COUNTIES. 

No.  of  Sohednles 
recetred. 

8 

|8 

Per    oent     an- 
swering. 

hi 

-< 

1  i 

a 

< 

Barnstable,     • 

1,281 

981 

76 

208,693 

224.16 

Berkshire,       . 

2,148 

1,842 

86 

466,684 

247.93 

Bristol,    . 

8.147 

2,678 

86 

600,668 

224.29 

Dukes,     ..       »       . 

215 

182 

86 

34,289 

188.13 

Essex,     . 

6,277 

6,878 

86 

1,276,689 

237.20 

Franklin,         » 

1,829 

1,144 

86 

288,107 

247.47 

Hampden, 

3,676 

8,406 

96 

861,060 

249^ 

Hampshire,     . 

910 

818 

89 

196,947 

241.0} 

Middlesex, 

11,188 

9,918 

89 

2,892,279 

241.33 

Nantucket, 

11 

11 

100 

2,768 

261.18 

Norfolk,  . 

4,180 

8,697 

88 

880,301 

224.59 

Plymouth, 

4,624 

4,060 

89 

882,176 

205.43 

Suffolk,   . 

6,921 

6,818 

89 

1,841,281 

« 

252.31 

Worcester, 

10,864 

8,418 

77 

2,241,234 

■ 

266.24 

For  the  State,      . 

66,616 

47,781 

86 

11,646,066 

241.65 

in  Franklin ;  among  females,  the  largest  in  Suffolk,  and 
smallest  in  Berkshire.  Thus  it  is  the  largest,  for  males,  for 
both  wage  and  salaried  workers  in  Barnstable;  and  the 
largest,  for  females,  of  both  classes  in  Suffolk. 

The  inquiry  as  to  the  "  Number  of  days  employed  in  your 
occupation  during  the  year,''  was  a  very  important  one,  and 
the  number  of  answers  obtained  make  the  averages  deduced  of 
the  highest  value.  Forty-seven  thousand  seven  hundred  and 
eighty-one  males,  out  of  55,515,  replied  to  this  question; 
and  13,997  females,  out  of  15,824,  replied,  or  a  total  of 
61,778  persons,  out  of  71,339. 

The  largest  percentage  of  replies  was  from  Hampden 
County,  95  per  cent  of  the  schedules  containing  answers  to 


00.,,.... 

SI 

If 

111 

iii 

134 

122 

91 

24,997 

20439 

BerkBhlw, 

610 

463 

91 

123,339 

266.39 

Bristol,    . 

1,137 

1,006 

88 

268,708 

267.42 

Dukes.     . 

9 

8 

89 

1,480 

186.00 

E«wx,      . 

1.771 

1.611 

86 

389,'2n 

267.68 

Frmoklin. 

291 

261 

86 

64.469 

256.86 

Hampden. 

1.156 

1,088 

94 

187,981 

172.78 

Hampshire, 

269 

237 

68 

61321 

260.85 

Middlesex. 

4.215 

8.778 

89 

1.022,194 

270.56 

Nintucket, 

12 

12 

100 

8,050 

254.17 

Norfolk,  . 

665 

566 

8S 

134,406 

337.46 

PlTmonth, 

616 

50S 

68 

119;429 

236.09 

Suffolk.   . 

2,766 

2.398 

87 

716366 

298.31 

Worcester. 

2.284 

2,060 

90 

618,176 

252.77 

For  the  State.      . 

15.824 

13,997 

88 

3,624,615 

258.96 

this  quoation.  Nantucket,  of  course,  is  excepted,  as  the 
numl>er  of  schedules  received  was  too  small  to  be  of  any  vulue 
iu  arriviug  at  a  percentage  or  an  average.  The  average 
number  of  days  worked  by  males  throughout  the  State  ia 
shuwii  to  be  241.65;  by  females,  258.96.  The  average 
among  salaried  persons-  (Fart  U.)  is  showD  to  bo  for  maks, 
290.29;  for  femiilea,  192.37.  The  highest  average  is  in 
Worcester  County,  266.24;  but  Suffolk,  Hitmpden,  Franklia 
and  Berkshire  are  above  the  average. 

The  working  year  is  seen  to  be  the  shortest  in  Dukes 
County,  where  the  average  is  but  188.13  d:iys.  After 
Dukes  comes  Plymouth,  205.48  ;  BurnsUible,  224.16  ;  Bristol, 
224.29  ;  and  Norfolk,  224.59.     The  remaiuiiig  counties  viiry 
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DaUy  Wages — Males. 


COUNTIES. 

No.  of  SdiMoIei 
received. 

Per    cent     «n- 
■wering. 

id 

< 

< 

Barnstable, 

1,231 

853 

69 

$1,619  19 

• 

•189 

Berkshire, 

2,143 

1,786 

83 

8,166  72 

• 

1  77 

Bristol,    . 

3,147 

2,705 

86 

5,648  01 

205 

Dukes,    • 

215 

174 

81 

360  07 

207 

Essex,     .        , 

6,277 

6,215 

83 

10,238  08 

196 

Franklin, 

1,329 

1,230 

93 

2,241  16 

1  82 

Hampden, 

3,676 

2,873 

80 

5,271  26 

1  83 

Hampshire,     , 

910 

816 

90 

1,460  36 

179 

Middlesex, 

11,188 

10,076 

90 

20,730  05 

206 

Nantucket, 

11 

8 

73 

11  75 

• 

147 

Norfolk,  . 

4,180 

3,789 

91 

7,072  90 

1  87 

Plymouth, 

4,624 

4,033 

89 

8,107  87 

2  01 

Suffolk,   . 

6.921 

5,304 

89 

12,137  99 

229 

Worcester, 

10,864 

9,885 

91 

19^60  88 

200 

For  the  State, 

65,616 

48,747 

88 

97326  29 

2  01 

but  slightly  from  the  state  average.  As  there  are  308  legal 
working  days  in  the  year,  it  will  be  seen  that  there  is  aa 
amount  of  time  lost  for  each  male  workman  equal  to  a  frac- 
tion more  than  66  days.  This  is  an  important  fact  to  be  con- 
sidered in  any  speculations  upon  the  wage  and  capital 
problem.  By  reference  to  the  Census  and  Industrial  Statis- 
tics, the  number  of  days  in  which  establishments  were  open 
for  work,  as  returned  by  manufacturers,  can  be  seen.  A 
comparison  of  the  two  will  be  found  of  value. 

Forty-eight  thousand  seven  hundred  and  forty-seven  males 
have  made  reply  as  to  the  wages  per  day  received  by  them, 
or  88  per  cent  of  the  whole  number  returning  schedules. 
The  average  daily  wage  is  found  to  be  $2.01.     Nearly  or 
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Daily  Wages — Femdha. 


COCHTIES. 


a 
■i    . 

II 
t  I 


& 


in 

%  5 

6  3 


i 


!i 


as 


I 


I 


>>    MM     « 


Barnstable, 

Berkshire, 

Bristol,    . 

Dukes,     . 

Essex, 

Franklin, 

Hampden, 

Hampshire, 

Middlesex, 

Nantucket, 

Norfolk,  . 

Plymouth, 

Suffolk,   . 

Worcester, 

For  the  State, 


134 
510 

1,137 
9 

1,771 
291 

1,156 
269 

4,215 

12 

665 

615 

2,756 

2,284 

15,824 


121 

398 

947 

8 

1,502 
257 

1,022 
243 

3,687 

9 

491 

476 

2.456 

1,976 

13.593 


90 
78 
83 
89 
86 
88 
89 
90 
87 
75 
74 
77 
89 
87 

86 


t79  74 
286  06 
887  36 . 
6  21 

1,347  10 
185  58 
922  44 
189  53 

3,005  04 

8  96 

415  01 

457  36 

1,740  18 

1,676  72 

11,202  29 


$0  66 
72 
94 
78 
89 
72 
90 
78 
82 
44 
85 
96 
71 
85 

82 


quite  900  occupations  must  be  represented  by  the  above 
number  of  persons.  Certainly,  here  are  a  sufficient  number 
of  persons  whose  wages  are  aggregated  to  make  the  average 
obtained  of  such  value  as  to  be  above  criticism.  We  think 
it  can  be  safely  said,  that  the  daily  wage  of  the  male  adult 
workman  in  this  Commonwealth,  this  year,  is  $2.01. 

It  may  be  held  that  there  are  included  large  numbers  of 
persons  in  some  occupations  in  which  the  wages  are  low, 
while  but  few  in  other  employments  which  yield  better 
renumeration  are  so  included ;  or,  the  reverse  of  this  may  be 
supposed  and  maintained.  But  the  probability  is,  that  if 
one  thousand  schedules  were  sent  in  representing  one  occupa- 
tion,  and   only  one  hundred   representing  another,  it  was 
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Yearly  Wagea — Mdlet. 


COUNTIES. 

No.  of  Schednles 
recetred. 

• 

No.    of    Males 

answering. 

Per    cent     an- 
swering. 

a  S 

< 

Barnstable, 

1,281 

974 

79 

$378,754  00 

1388  86 

Berkshire, 

2,143 

1,971 

92 

849«509  00 

431  00 

Bristol,    .        •        . 

«,147 

2,769 

88 

1,262,809  00 

456  05 

Dukes,     .        • 

215 

200 

98 

71,855  00 

359  28 

Essex,     .       • 

6,277 

5<518 

88 

2^45,098  00 

461  65 

Franklin, 

1,829 

1,208 

91 

527,145  00 

438  19 

Hampden, 

8,575 

8,477 

97 

1,959,214  00 

563  48 

Hampshire,     . 

910 

880 

91 

838,650  00 

408  01 

Middlesex, 

11,188 

10,102 

90 

5,016,479  00 

496  58 

Nantacket,      • 

11 

11 

100 

8,605  00 

827  73 

Norfolk,  . 

4,180 

8324 

91 

1,710,016  00 

447  18 

Plymouth,       • 

4,524 

4,197 

93 

1,692,668  00 

403  30 

Suffolk,    . 

5,921 

5,296 

89 

3/)51,550  00 

576  19 

Worcester,      • 

10,864 

9,695 

89 

4,758,109  00 

490  78 

For  the  State,      . 

55,515 

50,062 

90 

24,165,461  00 

482  72 

because  there  were  ten  times  as  many  persons  in  the  State 
following  the  former  as  the  latter.  Taking  the  State 
together,  it  is  likely  that  about  the  same  per  cent  of  schedules 
was  received  from  the  representatives  of  all  occupations. 
The  average  daily  wage  of  females  is  seen  to  be  82  cents. 

The  daily  wages,  then,  of  women  appear  to  be  about  two- 
fifths  as  much  as  those  of  men.  Among  salaried  persons 
(Part  II.),  it  will  be  seen  they  are  over  three-fifths  as  much. 
This  difference  between  the  relative  earnings  of  the  sexes,  in 
the  two  classes,  may  be,  and  undoubtedly  is,  owing  to  the 
large  number  of  wage  schedules  received  from  domestic  ser- 
vants, whose  wages  per  day  appear  comparatively  small, 
since  their  board,  which  is  included,  is  an  item  of  no  small 
moment. 
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Yearly  Wages — Femalet, 


COUNTIES. 

1 

BHrnstable, 

134 

114 

85 

115,212  0( 

Berkshire, 

610 

490 

96 

87,908  OC 

Bristol,    . 

1,187 

1,085 

95 

231,123  OC 

Dakes,     . 

9 

9 

100 

1,346  00 

Essex, 

1,771 

1,541 

87 

827,029  00 

Franklin, 

291 

266 

91 

47,544  00 

Hampden,       . 

1,156 

1,106 

96 

242^70  00 

Hampshire,     , 

269 

243 

90 

46,688  00 

Middlesex, 

4,215 

3,906 

93 

801,662  00 

Nantacket, 

12 

12 

100 

1,064  00 

Norfolk,  . 

665 

612 

92 

90,909  00 

Plymouth, 

615 

579 

94 

105,457  00 

Suffolk,   . 

2,756 

2,567 

93 

507,944  00 

Worcester, 

2,284 

2,129 

98 

406,794  00 

For  the  State, 

15,824 

14,659 

93 

2,913,550  00 

Fifty  thousand  and  sixty-two  males,  or  90  per  cent, 
as  to  their  yearly  wages,  and  14,659  females,  or  93  pc 
The  average  yearly  earnings  of  the  former  is  found 
$482.72,  and  of  the  latter  $198.76.     The  highest  ave 
yearly  earnings,  for  males,  is  found  to  be  in  Suffolk  C 
$576.19.     Hampden  is  nearly  as  high,  while  Middlese: 
Worcester  are  both   above  the   state   average.     The  I 
average  (excepting  Nantucket)  is  found  in  Dukes,  $3: 
In  Barnstable  it  was  nearly  as  low,  being  but  $388.86. 
rural  counties  show,  generally,  the  lowest  average,  and 
possessing  urban  centres  of  importance  the  highest.    Fci 
seem  to  be  the  best  paid  in  Hampden,  receiving  an  a^ 
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Other  Eammga — Mala. 


COUNTIES. 

3 

h 

No.     of    Males 
answering. 

Per    cent    an- 
swering. 

SL  3 

< 

1  i 

< 

Barnstable, 

1,231 

323 

26 

1 

$26,731  00 

179  66 

Berkshire, 

2,143 

152 

7 

17,183  00  ' 

112  72 

Bristol, 

3,147 

393 

12 

63,739  00 

162  19 

Dukes, 

215 

77 

36 

6,989  00 

9on 

Essex, 

6,277 

683 

11 

79,776  00 

116  80 

Franklin,  . 

1,329 

159 

12 

15,914  00 

100  09 

Hampden, 

8,675 

324 

9 

46«56?  00 

148  71 

Hampshire, 

910 

100 

11 

8,789  00 

87  89 

Middlesex, 

11,188 

1,123 

10 

149,528  00 

133  15 

Nantucket, 

11 

4 

36 

165  00 

41  25 

Norfolk,    . 

4,180 

597 

14 

65,493  00 

109  70 

Plymouth, 

4,524 

838 

19 

78,443  00 

93  60 

Suflfblk,     . 

5,921 

369 

6 

63,905  00 

173  18 

Worcester, 

10,864 

1,295 

12 

148,324  00 

1U54 

For  the  State, 

55,515 

6.437 

12 

770,492  00 

119  60 

of  $219.59;  in  Bristol,  $213.02;  in  Essex,  $212.22 ;  and  in 
Middlesex,  $205.24. 

In  Bristol  and  Middlesex  counties,  the  manufacture  of  cot* 
ton  and  woollen  goods  especially  predominates ;  so  also  in 
Essex.  This  latter  county  is  also  the  seat  of  the  shoe  manu- 
facturing business. 

The  question,  '*  Amount  of  other  earnings,**  the  replies  to 
which  are  tabulated  above,  was  expected  to  secure  the  suras 
earned  in  various  ways  before  or  after  the  regular  day's  labor 
at  the  regular  employment  had  been  done,  or  on  days  when 
no  regular  occupation  was  being  pursued.  The  average,  for 
males,  in  the  State,  is  seen  to  be  $119.69,  a  sum  of  consider- 
able importance  as  an  auxiliary  in  the  support  of  a  family, 
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Other  Earnings — Femalea. 


OOOHTIES, 


a 

1 


^1 


& 


I 


1* 


£  £ 


€  9 


1^ 


I 


Barnstable, 

Berkshire, 

Bristol,     . 

Dnkes, 

Essex, 

Franklin,  • 

Hampden, 

Hampshire, 

Middlesex, 

Nantucket, 

Norfolk.    . 

Plymouth, 

Suffolk,     . 

Worcester, 

For  the  State, 


184 
610 

1,187 
9 

1,771 
291 

1.166 
269 

4.215 

12 

665 

615 

2,756 

2,284 

15.824 


17 

9 
22 

2 
88 

6 
23 

5 
80 

1 

82 
87 
52 
97 

416 


18 
2 
2 

22 
2 
2 
2 
2 
2 
8 
5 
6 
2 
4 

8 


$440  00 

726  00 
2.158  00 

25  00 
2.527  00 

278  00 
1.249  00 

497  00 
6.539  00 

100  00 
2.219  00 
2,687  00 
5.927  00 
7.123  00 


82.489  00 


$25  88 
80  56 

98  09 
12  50 
76  58 
45  50 
54  30 

99  40 
18  74 

100  00 
69  34 
72.62 

118  98 
73  43 

78  09 


being  about  one-fourth  as  much  as  the  regular  yearly  earn- 
ings ;  12  per  cent  of  all  the  males  returning  schedules  bad 
such  earnings.  Throwing  out  Dukes  and  Nantucket,  Barn- 
stable County  returns  the  largest  per  cent  of  males  having 
such  earnings,  and  Suffolk  County  the  smallest,  being  26  per 
cent  for  the  former,  and  6  per  cent  for  the  latter.  But  the 
latter  shows  the  highest  average  for  each, — $173.18,  and  the 
former,  the  lowest, — $79.66. 

By  reference  to  the  returns  from  salaried  persons  in 
Fart  n.,  it  will  be  seen  that  the  same  counties  made  a  cor- 
responding exhibit  in  that  class. 
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Children' »  Eaminga  Returned  by  Malea. 


COUNTIES. 

1 

1 

• 
S 

I'- 

s  S 

8»B 

t  » 

< 

Barnstable, 

1,231 

157 

13 

$15,676  00 

199  85 

Berkshire, 

2,143 

200 

9 

53,575  00 

267  88 

Bristol,    . 

3,147 

295 

9 

98,979  00 

335  53 

Dakes,     . 

215 

15 

7 

780  00 

48  67 

Essex, 

6,277 

583 

9 

114306  00 

196  07 

Franklin, 

1,329 

137 

10 

23,718  00 

178  12 

Hampden, 

3,576 

334 

9 

172,962  00 

517  85 

Hampshire,     . 

910 

74 

8 

13,611  00 

183  93 

Middlesex, 

11,188 

951 

8 

197,647  00 

207  83 

Nantucket, 

11 

- 

- 

- 

- 

Norfolk,  .        , 

4,180 

448 

11 

89,287  00 

199  19 

Plymouth, 

4,524 

410 

9 

68,032  00 

165  98 

Suffolk,   . 

6.921 

300 

6 

67,214  00 

224  05 

Worcester, 

10,864 

1,009 

9 

202,747  00 

200  94 

For  the  State, 

55,516 

4,913 

9 

1,118,484  00 

227  65 

The  average  amount  of  minor  childreu's  earnings,  for 
males,  in  the  State,  is  $227.65,  a  sum  nearly  one-half  as  large 
as  the  fathers  themselves  earn  at  their  regular  oceupations. 
It  is  to  be  borne  in  mind  that  this  sum  is  not  the  average 
earnings  of  each  child y  but  is  the  amount  which  accrues  to 
each  father  or  mother  from  the  labor  of  a  child  or  children. 
**  Mules  "  and  **  females  "  in  the  head  line  of  the  tables,  refers 
in  this  case,  as  heretofore,  to  the  sex  of  the  persons  returning 
the  schedules,  and  not  to  the  sex  of  the  children.  Only  9 
per  cent  answer  this  question,  so  that  the  advantage  obtain- 
able from  this  source  accrues  to  only  a  small  portion  of  the 
wage  workers  of  the  State.     It  is,  however,  a  great  question 
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CkUdren'a  Earnings  B^umed  by  Females. 


1 

t. 

1 
S 

1^ 

1 

»r  each 
an- 

COUNTIES. 

No.  of  Sch 
rooeired. 

No.  of  F( 
answerii 

Per    cent 
swering. 

Aggregate 
Females 
swering. 

Average  fc 
Female 
swering. 

Barnstable, 

134 

4 

3 

$187  00 

$46  76 

Berkshire, 

610 

9 

2 

2,924  00 

324  89 

Bristol,    . 

1,137 

6 

- 

1,223  00 

244  60 

Diikes,     . 

9 

1 

11 

60  00 

60  00 

Essex, 

1,771 

26 

1 

6,669  00 

218  04 

Franklin, 

291 

2 

- 

193  00 

96  60 

Hampden, 

1,166 

16 

1 

4,609  00 

288  06 

Hampshire,     . 

269 

1 

- 

160  00 

160  00 

Middlesex, 

4,216 

60 

1 

8,096  00 

161  90 

Nantucket, 

12 

- 

- 

- 

- 

Norfolk,  . 

666 

18 

3 

3,499  00 

194  39 

Plymouth,    .  . 

616 

8 

1 

1,679  00 

209  88 

Suffolk,   . 

2,766 

86 

1 

4,316  00 

123  29 

Worcester, 

2,284 

28 

1 

4,366  00 

166  67 

Por  the  State, 

16,824 

203 

1 

36,949  00 

182  01 

whether  the  money  brought  into  the  family  in  this  way  sub- 
serves its  best  interests. 

The  children  thus  put  into  the  factory  and  the  workshop, 
are  usually  deprived  of  the  school  education  necessary  to 
their  highest  success  in  after-life.  So  that  the  real  interests 
of  the  individual  and  of  the  State  are  thus  sacrificed  to  the 
immediate  demand  for  subsistence.  It  is  a  fact,  that  the  most 
of  the  children  working  in  mills,  who  furnish  the  large  pro- 
portion of  the  earnings  tabulated  above,  are  growing  up  in 
ignorance.  That  they  are  the  nucleus  of  a  class  that  is  likely 
to  expand  gradually  into  an  element  unfit  for  self-govern- 
ment, and  unmanageable  by  the  purblind  intelligence  that  in 
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Unahle  to  Work — Betumed  by  Males. 


COUNTIES. 

No.  of  Schedules 
received. 

No.    of     Males 

answering. 

1 
Per    oent    an-  ' 
swerlng. 

Aggregate  fbr  all 
Mates  answer- 
ing. 

Average  for  each 
Male    answer- 
ing. 

Barnstable,    . 

1,231 

26 

2 

26 

1.04 

Berkshire, 

2.148 

31 

1 

82 

1.03 

Bristol,  . 

8,147 

80 

8 

121 

Ul 

Dukes,    . 

215 

6 

2 

6 

1.20 

Essex,    . 

6,277 

128 

2 

139 

1.13 

Franklin, 

1,829 

29 

2 

83 

1.14 

Hampden, 

8,676 

76 

2 

84 

1.11 

Hampshire, 

910 

24 

8 

27 

1.13 

Middlesex; 

11,188 

219 

2 

253 

1.16 

Nantacket. 

11 

- 

- 

- 

- 

Norfolk, . 

4,180 

82 

2 

94 

1.15 

Plymouth, 

4,624 

116 

3 

130 

1.13 

Suffolk,  . 

6,921 

119 

2 

134 

1.13 

Worcester, 

10,864 

257 

2 

290 

1.13 

For  the  State, 

66,616 

1,186 

2 

1,369 

1.16 

its  haste  to  be  rich  has  made  use  of  their  ignorance,  there 
can  be  no  doubt. 

In  connection  with  this  subject,  especial  attention  is  called 
to  Part  IV.,  Chap  IV.  (page  354),  of  the  last  report  of  this 
Bureau,  where  will  be  found  the  results  of  an  investigation,  on 
a  smaller  scale,  into  the  earnings  of  children.  The  exhibit 
there  made  is  substantially  corroborated  by  the  more  exten- 
sive examination  of  this  year. 

Only  two  per  cent  of  males,  and  less  than  one  per  cent  of 
females,  made  reply  to  the  ^  Number  of  persons  over  eighteen 
years  of  age  prevented  by  continuous  sickness  or  physical 
disability  from  attending  to  any  occupation.**  The  males 
answering  are  seen  to  have  an  average  of  1.16  persons 
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Unable  to  Work — Returned  by  FemaJea, 


COUNTIES. 

1^ 
^  1 

Ko.  of  Females 
answering. 

Fer    cent    an- 
swering. 

Aggregate  for  all 
Females     an- 
swering. 

Arerage  for  eadi 
Female      an- 
swering. 

Barnstable,    . 

184 

4 

8 

5 

1.25 

Berkshire, 

• 

610 

1 

- 

1 

1.00 

Bristol,  . 

* 

1,137 

2 

- 

2 

1.00 

Dukes,    • 

. 

9 

- 

- 

- 

Essex,    . 

• 

1,771 

8 

/ 

8 

1.00 

Franklin, 

1       • 

291 

- 

- 

- 

- 

Hampden, 

1       • 

1,156 

• 

5 

- 

5 

1.00 

Hampshire, 

•       • 

269 

- 

- 

- 

- 

Middlesex, 

•       • 

4,215 

11 

- 

18 

1.18 

Nantucket, 

•       • 

12 

- 

- 

- 

- 

Norfolk, 

•       • 

665 

1 

- 

1 

1.00 

Plymouth, 

•       • 

615 

6 

1 

6 

1.00 

Suffolk,  . 

•       • 

2J56 

13 

- 

14 

1.07 

Worcester, 

.       • 

2,284 

6 

- 

6 

1.00 

For  the  State, 

•       t 

15324 

57 

- 

61 

1.07 

dependent,  by  reason  of  mental  or  physical  incapacity,  on 
each ;  and  the  females  an  average  of  1.07.  Taking  the  sche- 
dules received  from  males  and  females  together,  it  is  found 
that  for  the  whole  71,339  wage  laborers  there  were  1,430 
persons  thus  unable  to  work.  This  is  an  average  of  about 
one  for  every  fifty  individuals. 

By  referring  to  the  returns  from  salaried  workers  in  Part 
II.,  it  will  be  seen  that  the  average,  in  that  class,  varies  but 
slightly  from  this. 
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Pertons  (honing  Houses — Males. 


OOUITTIES. 


I 


o 


• 


.  a 

o    « 


■ 

8 


5  g 


8 


£ 


2  S 


I 


a  s 


8  ^ 


Barnstable, 

Berkshire, 

Bristol, 

Dukes, 

Essex, 

Franklin, 

Hampden, 

Hampshire, 

Middlesex, 

Nantucket, 

Norfolk, 

Plymouth, 

Suffolk, 

Worcester, 

For  the  State, 


1,231 

2,143 

8,147 

216 

6,277 

1,829 

3,675 

910 

11,188 

11 

4,180 

4,524 

5,921 

10,864 

55,515 


484 
460 
546 
106 

1,450 
872 
806 
247 

2,648 
7 

1,318 

1,687 
622 

2,393 

13,046 


39 
21 
17 
49 
23 
28 
23 
27 
24 
64 
32 
35 
11 
22 

23 


484 
460 
546 
106 

1,450 
372 
806 
247 

2,648 
7 

1,318 

1,587 
622 

2^393 

13,046 


1X0 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 


In  an  examination  into  the  condition  of  the  working  popula- 
tion of  a  state,  there  h  no  more  important  fact  to  be  discov* 
ered  than  the  proportion  of  people  who  poasess,  in  fee 
simple,  the  houses  which  shelter  them.  No  statement  as  to 
the  oecupationsy  earnings,  expenses,  etc.,  is  of  much  value 
that  is  not  accompanied  with  the  facts  relating  to  this  poiut. 
It  is  seen  by  the  above  table  that  23  per  cent  of  the  male 
wage  receivers  own  their  houses.  This  may  be  taken  as  a 
fair  index  of  the  condition  of  the  whole  class  in  the  State,  as 
the  number  of  cases  considered  is  so  large  as  to  insure  a 
very  close  approximation  to  the  true  per  cent.  The  coun- 
ties having  a  somewhat  distinctly  rural  population  bare 
the  largest  proportion,  while  the  counties  of  more  urban 
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Persona  Owning  Houses — Females. 


COUNTIES. 

No.  of  Schedules 
received. 

No.  of  Females 
answering. 

Per    eent     an- 
swering. 

Females     an- 
swering. 

Average  for  eacfa 
Female       an- 
swering. 

Barnstable, 

134 

27 

20 

27 

1.00 

Berkshire,  . 

510 

15 

3 

15 

1.00 

Bristol, 

1,137 

8 

- 

8 

1.00 

Dukes, 

9 

1 

11 

1 

1.00 

Essex,. 

1,771 

'  84 

2 

84 

1.00 

Franklin,    . 

291 

2 

- 

2 

1.00 

Hampden,  . 

1,156 

13 

1 

IS 

1.00 

Hampshire, 

269 

4 

1 

4 

1.00 

Middlesex, . 

4,215 

70 

2 

70 

1.00 

Naotncket, . 

• 

12 

- 

- 

- 

- 

Norfolk,      . 

665 

44 

7 

44 

1.00 

Plymouth,  . 

615 

16 

3 

16 

1.00 

Suffolk,       . 

2,756 

14 

- 

14 

1.00 

Worcester, . 

2,284 

39 

2 

39 

1.00 

For  the  Stote, 

15,824 

287 

2 

287 

1.00 

characteristics  have  the  smallest.  Barnstable  County  has  39 
per  cent  of  house-owners,  and  Suffolk  only  11.  Berkshire 
County,  for  some  reason  not  apparent,  is  below  the  average. 
By  n^fercnce  to  Part  II.,  it  will  be  found  that  a  similar  exhibit 
is  made  among  the  salaried  class,  even  to  the  peculiarity  of 
showing  Berkshire,  an  essentially  rural  county,  considerably 
below  other  counties  with  a  population  pursuing  like  occupa- 
tions. 

The  aggregation  of  those  who  own  houses  with  those  who 
hire,  given  a  few  pages  furtheron,  does  not,  of  course,  equal 
the  whole  number  of  persons  returning  schedules,  as  wage 
(or  salaried)  persons  who  board  would  not  consider  the 
question  applicable  to  them,  and  therefore  would  not  reply. 
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Amount  of  Mortgage — MtHea. 


00UHTIS8. 

1 

h 

^  1 

^1 

S 

f 

3i 
II 

n 

< 

Barnstable, 

1,281 

122 

10 

•47,173  00 

$386  66 

Berkshire, 

2,143 

196 

9 

127,032  00 

661  46 

Bristol,    • 

3.147 

168 

6 

166,120  00 

988  10 

Dukes,    • 

215 

6 

2 

2,826  00 

466  20 

Essex, 

6,277 

694 

9 

660,860  00 

927  37 

Franklin, 

1,329 

169 

13 

117,637  00 

696  06 

Hampden, 

3,676 

384 

9 

646,648  00 

1,936  07 

Hampshire,     . 

910 

141 

16 

97,902  00 

694  84 

Middlesex, 

11,188 

1,399 

12 

1,408,787  00 

1,007  00 

Nantucket, 

11 

- 

- 

. 

- 

Norfolk,  . 

4,180 

637 

16 

486^79  00 

761  61 

Plymouth, 

4,624 

686 

12 

337,300  00 

630  47 

Suffolk,  . 

6,921 

831 

6 

633,926  00 

1,618  07 

Worcester,      , 

10364 

1,208 

11 

1,182,027  00 

982  57 

For  the  State, 

66,616 

6,823 

10 

6,692,816  00 

977  57 

Thirteen  thousand  and  forty-six  males,  and  287  females, 
by  the  preceding  pages,  were  seen  to  be  owners  of  the 
dwellings  in  which  they  live.  This  is  an  aggregate  of 
13,333  persons.  Above,  it  is  seen  that  5,823  males,  and 
116  females,  have  an  encumbrance  on  their  houses  in  the 
shape  of  a  mortgage.  This  is  an  aggregate  of  5,939  persons, 
or  about  ^4i\  per  cent  of  those  who  own  houses.  In  the 
same  way,  the  proportion  of  mortgaged  houses  in  Barnstable 
County  is  found  to  be  24  per  cent ;  in  Norfolk,  48 ;  in  Suf- 
folk, 53;  in  Hampshire,  57.  The  aggregate  of  all  mort- 
gages for  the  males  making  return  is  $5,692,816,  and  the 
average  $977.57.  The  averages  by  counties  present  an  inter- 
esting exhibit  of  the   probable  comparative  cost  of  houses 
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Amount  of  Mortgage — Females. 


COUNTIES. 

No.  of  Schedules 
received. 

No.  of  Females 
answering. 

Per    cent     an- 
swering. 

V 

1  ^ 

fll 

Barnstable,     • 

134 

1 

- 

1250  00 

1250  00 

Berkshire, 

510 

5 

1 

975  00 

195  00 

Bristol,    . 

1,137 

- 

- 

- 

Dukes,     . 

9 

- 

- 

- 

- 

Essex,     . 

1,771 

15 

- 

8,583  00 

572  20 

Franklin, 

291 

2 

- 

1,800  00 

900  00 

Hampden, 

1,166 

6 

- 

4.500  00 

750  00 

Hampshire,    . 

269 

2 

- 

800  00 

400  00 

Middlesex, 

4,215 

38 

26,025  00 

788  63 

Nantacket, 

12 

- 

- 

- 

- 

Norfolk,  . 

665 

21 

8 

11,437  00 

544  62 

Plymouth, 

615 

5 

- 

4,405  00 

881  00 

SuiTolk,  . 

2,756 

8 

- 

8,300  00 

1.037  50 

Worcester, 

2,284 

18 

- 

12,793  00 

710  72 

For  the  State, 

15324 

116 

- 

79368  00 

688  52 

in  different  sections,  as  the  amount  of  mortgage  must  be  a 
pretty  near  index  of  the  cost,  in  a  comparative  way.  While, 
then,  Suffolk  County  has  the  least  proportion  of  males  owning 
houses,  and  the  least  proportion  of  mortgages,  it  is  exceeded 
by  but  one  county  in  the  average  amount  of  each  mortgage. 
Hampshire  County  has  an  average  for  each  mortgage  of 
$1,936.07,  while  in  Suffolk  it  is  $1,613.17.  In  Barnstable 
County,  where  was  foimd  the  largest  per  cent  of  persons 
owning  houses,  the  average  of  each  mortgage  is  but  $386.66. 
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Sate  of  Jnterett — Males. 


COUNTIES. 

Ko.  of  Schedules 
received. 

Ko.     of    Males 
answering. 

Per    cent     an- 
swerlng. 

II 

< 

u    9 

£  s 

< 

Barnstable,  . 

1,231 

116 

9 

864.0 

n 

Berkshire,    . 

2,143 

136 

6 

956.1 

7.1 

Bristol, . 

3,147 

167 

6 

1,178.5 

U 

Dukes, . 

216 

6 

2 

36.0 

7.0 

Essex,  . 

6,277 

687 

9 

4,403.9 

7i 

Franklin, 

1,329 

173 

13 

1,203.6 

6i^ 

Hampden,    . 

3^75 

422 

12 

3,009.1 

7.1 

Hampshire,  , 

910 

139 

16 

1,029.9 

7.4 

Middlesex,   . 

11,188 

1,380 

12 

10,467.9 

7.6 

Nantucket,   . 

11 

- 

- 

- 

- 

Norfolk, 

4,180 

646 

16 

4,721.2 

7.S 

Plymouth,    . 

4^24 

631 

12 

8,876.0 

7.3 

Suffolk, 

6,921 

326 

6 

2,493.1 

7.7 

Worcester,    . 

10^4 

1,208 

11 

8«686.3 

7.1 

For  the  State,  . 

66,616 

6,824 

10 

42311.6 

7.4 

The  average  rate  of  interest  paid  on  mortgages  by  male 
wage  laborers  is  7^,  the  same  as  the  average  for  male 
salaried  laborers.  The  highest  rate,  7^^,  is  in  Suffolk ;  Mid- 
dlesex comes  next,  7^.  Barnstable,  Bristol  and  Essex  are 
each  above  the  average. 
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Bate  of  ItUereat — Females. 


C0VHTIB8. 


£ 


si 

*  6 

^3 


^i 
« 

s 


I 


Barnstable, 

Berkshire, 

Bristol, . 

Dukes, . 

Essex,  . 

FrankllD, 

Hampden, 

Hampshire, 

Middlesex, 

Nantucket, 

Norfolk, 

Plymouth, 

Soffolk, 

Worcester, 

For  the  State, 


134 
610 

1,137 
9 

1,771 
291 

1,156 
269 

4,215 

12 

665 

615 

2,756 

2,284 

16,824 


1 

- 

6 

1 

16 

— 

1 

- 

7 

- 

2 

- 

29 

- 

20 

3 

6 

- 

7 

- 

18 

- 

110 

- 

7.0 
34.0 


806.8 


7.0 
6.8 


112,3 

7.6 

7.0 

7.0 

47.0 

6.7 

14.6 

7.3 

218.8 

7.6 

141.8 

7.1 

86.0 

7.0 

60.0 

8.6 

129.3 

7.2 

7.3 
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Nuisber  of  Rooms  hired  by  Motet. 


COUNTIES. 


I 


6 


t 


I 


& 


1^ 


IS 


ll 


Barnstable, 

Berkshire, 

Bristol, 

Dukes, 

Essex, 

Franklin,  . 

Hampden, 

Hampshire, 

Middlesex, 

Nantacket, 

Norfolk,    . 

Plymouth, 

Suffolk,     . 

Worcester, 

For  the  Stale, 


1,231 

223 

18 

2,143 

900 

42 

3,147 

1,389 

44 

215 

88 

18 

6,277 

2,910 

46 

1,329 

620 

39 

3,676 

1,728 

48 

910 

860 

38 

11,188 

6,144 

46 

11 

3 

27 

4.180 

1,618 

39 

4,624 

1,626 

34 

6,921 

3,627 

69 

10,864 

6,129 

47 

1 

66,616 

26,006 

46 

1,071 

4,701 

7,241 

210 

13,680 
2,480 
8,774 
1,960 

24,821 

13 

8,810 

7,789 

14,376 

20,398 

116,314 


4^ 
6^ 
6^1 
6^ 
4.70 
4.77 
6.07 
6.67 
4.79 
4.SS 
6.14 
6.10 
4j06 

4.61 


The  question  in  regard  to  ''rooms  hired*  elicited  two 
points.  Firstly,  the  number  of  those  who  hire ;  and  secondly, 
the  number  of  rooms  hired.  The  average  in  respect  to  the 
first  point  is  shown  to  be  45  per  cent  for  the  State  among 
males,  and  7  per  cent  among  females.  In  Suffolk  County, 
59  per  cent,  in  Hampden,  48,  in  Worcester,  47,  in  Essex,  46, 
and  in  Middlesex,  46,  are  all  above  the  averageu  The  per 
cent  of  those  who  hire  is  the  lowest  in  Barnstable,  where  it 
was  found  the  largest  number  owned  houses.  The  number 
of  rooms  hired  is  the  highest  in  Hampshire,  being  5.57  to  each 
male.  It  is  the  lowest  in  Worcester,  where  it  is  3.98  to  each. 
Suffolk,  with  an  average  of  4.08,  approaches  very  near  to 
this. 
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Number  of  Booms  hired  by  Females. 


COUXTIBS. 


^ 


£ 


1 


8| 


I 


i 


^9 


f.  i 


s  * 


Barnstable, 

Berkshire, 

Bristol,     • 

IXakes, 

Essex, 

Franklin,  • 

Hampden, 

Hampshire, 

Middlesex, 

Kantacket, 

Norfolk,    . 

Flymonth, 

Suffolk,     . 

Worcester, 

For  the  State, 


184 

510 

1,137 

9 

1,771 

291 

.  1.156 

269 

4,215 

12 

665 

615 

2,756 

2,284 

15,824 


8 

6 

50 

10 

74 

7 

153 

9 

9 

8 

88 

8 

•  19 

7 

280 

5 

46 

7 

29 

5 

260 

9 

129 

6 

1,095 

7 

89 
510 
845 


528 
89 

B05 
60 

722 


192 
114 
649 
491 

8,694 


4.88 
4.20 
4.66 


8.45 
4.83 
8.47 
8.16 
8.14 


4.17 
3.93 
2.50 
8.81 

8.37 


It  has  been  seen  that  23  per  cent  own  houses ;  45  per 
cent,  or  about  double  the  number,  answer  that  they  hire. 
Thus,  68  per  cent  own  or  hire.  It  is  probable  that  the  most 
of  tiie  82  per  cent  remaining  are  boarders. 

The  average  number  of  rooms  hired  for  females  is  3.37. 
The  lowest  average  is  in  Suffolk  County,  2.50,  and  the 
highest  in  Barnstable,  4.88. 
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Sent  Paid  by  Males. 


COUKTIES, 


i 

I, 


•I 

r 


a 
m 


M 


£ 


i 


3  i 


z  m 


»  s 


Barnstable, 

Berkshire, 

Bristol,    • 

Dukes,    . 

£ssex,     • 

Franklin, 

Hampden, 

Hampshire, 

Middlesex, 

Nantucket, 

Norfolk,  . 

Plymouth, 

Suffolk,   . 

Worcester, 

For  the  State, 


1,231 

2,143 

3,147 

215 

6,277 

1,329 

3,576 

910 

11,188 

11 

4,180 

4,524 

5,921 

10364 

55,515 


234 

19 

977 

46 

1,438 

46 

44 

20 

2,954 

47 

540 

41 

1,728 

48 

353 

39 

5,148 

46 

3 

27 

1,750 

42 

1,581 

35 

3,534 

60 

5,126 

47 

25,405 

46 

111365  00 

57,620  00 

154,670  00 

2,060  00 

810,467  00 

41302  00 

198,561  00 

27,973  00 

598,229  00 

122  00 

144,864  00 

128,999  00 

576383  00 

517,340  00 

2,770,955  00 


t50  71 
58  98 

107  93 
46  8S 

105  10 
76  18 

114  91 
79  24 

116  21 
40  66 
82  77 
81  59 

163  23 

100  92 

109  07 


The  percentages  of  those  answering  as  to  the  amount  paid 
for  rent  vary  but  slightly  from  the  percentages  of  those 
who  hire;  25,005  males,  and  1,095  females,  hire  rooms; 
and  25,405  males,  and  1,098  females,  give  the  amounts  paid 
for  rent.  The  average  for  males  throughout  the  Stnte  is 
$109.07,  and  for  females,  $93.62.  Bent  is  an  important  item 
in  the  family  expenses.  The  yearly  wages  of  males  was 
found  to  be  $482.72.  The  amount  paid  for  rent  is  22|  per 
cent  of  this  sum.  A  comparison  of  the  same  points  anioDg 
salaried  workers  shows  that  the  amount  paid  for  rent  by  males 
is  22  per  cent  of  the  yearly  wages. 
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Hent  Paid  by  Females. 


COUNTIES. 


8 

It 

^  I 
e  S 


a  ^ 

I 


^  s 

III 


gas 

s  •  » 

^  En   ■ 


Barnstable, 

Berkshire, 

Bristol,   . 

Dakes,    • 

Essex,     • 

Franklin, 

Hampden, 

Hampshire, 

Middlesex, 

Nantucket, 

Norfolk,  • 

Plymouth, 

SofTolk,  . 

Worcester, 

For  the  State, 


134 
510 

1.137 
9 

1,771 
291 

1,156 
269 

4,215 

12 

665 

615 

2,756 

2,284 

15,824 


9 
50 
76 


138 
9 

87 
19 

234 


47 

33 

272 

124 

1,098 


10 


8 
3 
8 

7 


7 

5 

10 

5 


1360  00 
2,502  00 
7,080  00 


11,647  00 

631  00 

5,961  00 

978  00 

18,442  00 

2,628  00 

2,472  00 

41,524  00 

8,574  00 

102,799  00 


140  00 
50  04 


93  16 


84  40 
70  11 
68  52 
51  47 
78  81 


55  91 

74  90 

152  66 

69  15 

93  62 


The  highest  rent  paid  is  $163.23,  iu  Suffolk  County;  and 
the  lowest  (except  in  Nantucket)  is  $46.82,  in  Dukes.  In 
Barnstable  it  is  $50.71 ;  in  Berkshire,  $58.98 ;  and  in  Hamp- 
den, $114.91. 


6 
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Value  of  Chrden  Crops — Males. 


00UKTIE8. 


Ii 


% 


I 


s 


Barnstable, 

Berkshire, 

Bristol, 

Dukes, 

Essex, 

Franklin,  . 

Hampden, 

Hampshire, 

Middlesex, 

Nantacket, 

Norfolk,    . 

Plymouth, 

Suffolk,     . 

Worcester, 

For  the  State 


1,231 

2,143 

8,147 

215 

6,277 

1,329 

8,575 

910 

11,188 

11 

4,180 

4,524 

5,921 

10,864 

55,515 


246 

735 

395 

60 

785 

358 

652 

246 

1,180 

8 

896 

1,252 

47 

2,289 

9,144 


20 
34 
13 
28 
12 
27 
18 
27 
10 
27 
21 
27 


21 


16 


15,278  00 
11,511  00 

7,569  00 

1,308  00 
14,605  00 

6,332  00 
10,050  00 

4,027  00 
27,440  00 
30  00 
29,304  00 
27,794  00 
864  00 
45337  00 

191,949  00 


12146 
15  66 

19  16 
2180 
18  60 

17  68 

15  41 

16  37 
23  25 
10  00 
32  70 
22  20 

18  38 

20  08 

20  99 


Above  is  shown  the  tabulation  of  the  returns  respecting 
^  garden  crops  raised  and  used  by  the  family,  less  all  money 
expenditures  on  account  of  the  same."  This  inquiry  refers 
simply  to  what  are  ordinarily  known  as  **  kitchen  gardens." 

The  largest  per  cent  of  answers  was  received  from  Berk- 
shire County,  and  the  smallest  from  Middlesex.  In  the  for* 
mer  county,  34  per  cent  of  the  persons  answering  are  shown 
to  have  gardens,  and  in  the  latter  but  10  per  cent.  The  aver- 
age for  the  State,  for  males,  is  16  per  cent.  The  average 
value  of  the  crops  raised,  for  males,  throughout  the  State,  is 
$20.99.  Norfolk  County  has  an  avei-age  value  of  $32.70  for 
garden  crops,  while  Hampden  has  but  $15.41. 
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Value  of  Garden  Cropt — Femaht. 


OOURTIEB. 


e 

-a 


i 


11 


>»6 

.i  S 


& 


1^ 


a 


Barnstable, 

Berkshire, 

Bristol,     • 

Dukes, 

Essex, 

Franklin,  • 

Hampden, 

Hampshire, 

Middlesex, 

Nantackei, 

Norfolk,    • 

Pljmonth, 

Suffolk,     . 

Worcester, 

For  the  State 


184 
610 

1,137 
9 

1,771 
291 

1,156 
269 

4,215 

12 

665 

615 

2,756 

2,284 

15,824 


3 

20 
2 
1 
3 


10 

2 

16 


12 
5 


20 


94 


2 

4 


11 


123  00 

855  00 

50  00 

10  00 

25  00 


75  00 

20  00 

319  00 


177  00 
89  00 


290  00 


1,483  00 


•7  67 

17  75 

25  00 

10  00 

8  88 


7  50 
10  00 


19  94 


14  75 
17  80 


14  50 


15  24 


This  was  the  last  question  asked  on  the  schedule  which 
had  reference  to  the  workman's  income.  The  four  preceding 
ones  were,  **Amount  of  yearly  wages/'  *^Amount  of  other  earn- 
ings," ^Amount  of  wife's  earnings,"  and  ^Amount  of  minor 
children's  earnings."  An  examination  of  the  tables  present* 
ing  the  results  elicited  by  these  five  questions,  in  connection 
with  the  one  which  follows  this,  *^Cost  of  living,"  will  give  the 
reader  sufficient  data  for  forming  a  correct  conclusion  as  to 
the  ability  of  the  wage  workman,  in  Massachusetts,  to  make 
bis  way. 

It  is  probable  that  more  persons  have  gardens  than  is  shown 
by  the  above  tables,  as  some  would  consider  it  an  impossi- 
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Cost  of  Living  -of  Males. 


COUNTIES. 

No.of  Schedolei 
received. 

1 

|3 

Per     cent    an- 
•werlng. 

II 
It 

hi 

Barnstable,     . 

1,231 

879 

71 

1340,966  00 

•387  89 

Berkshire, 

2,143 

1,682 

78 

723,906  00 

430  38 

Bristol,    . 

3,147 

2,218 

70 

1,064,306  00 

479  86 

Dukes,     • 

216 

196 

91 

77,666  00 

398  24 

Essex, 

6,277 

4,144 

66 

2,016,171  00 

486  63 

Franklin, 

1,329 

967 

72 

408^176  00 

426  61 

Hampden, 

•  ^ 

3,676 

2,643 

74 

1,606,440  00 

669  69 

Hampshire,     . 

910 

619 

68 

266,126  00 

413  77 

Middlesex, 

11,188 

8,116 

72 

4,087,981  00 

603  69 

Nantucket, 

11 

2 

18 

1,066  00 

632  60 

Norfolk,  . 

4,180 

3,186 

76 

1,626,966  00 

479  27 

Plymouth, 

4,624 

3.110 

69 

1,318,168  00 

423  85 

Suffolk,    . 

6,921 

3,829 

66 

2,143,727  00 

569  87 

Worcester, 

10,864 

7,968 

73 

3,866,638  00 

485  45 

For  the  State, 

66,616 

39,543 

71 

19,336,268  00 

488  96 

bility  to  state,  in  dollars,  the  value  of  the  crop  raised,  and  so 
have  made  no  reply  to  this  inquiry. 

The  "cost  of  supporting  your  family  (or  yourself)  for  the 
year  ending  May  1,  1875 /'  was  the  form  in  which  this  ques- 
tion appeared  in  the  schedule.  In  considering  the  result 
obtained,  it  must  be  borne  in  mind  that  many  of  the  persons 
who  filled  out  schedules  were  unmarried,  and  had  no  fami- 
lies dependent  on  them  for  support ;  so  that  the  averages  in 
these  tables  do  not  show  the  cost  of  supporting  families  in 
the  various  counties.  An  aggregation  of  the  various  means 
of  income  exhibited  in  the  preceding  tables,  and  a  comparison 
of  the  results  with  the  averages  shown  in  the  **cost  of  living* 
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Cost  of  Living  of  Femdlet. 


COUNTIES. 

t 

No.  of  Schedules 
reoelred. 

No.  of  Females 
answering. 

Per    cent     an- 
swering. 

1* 

8  h   8 

Average  tbr  each 
Female      an- 
swerlnf. 

Barnstable*     . 

134 

90 

67 

$11,736  00 

1130  40 

Berkshire. 

610 

249 

49 

45,024  00 

180  82 

Bristol,    . 

1,137 

529 

47 

98,381  00 

185  98 

Dakes,    . 

• 

9 

2 

22 

273  00 

136  50 

Essex,     • 

1,771 

778 

44 

158,009  00 

203  10 

Franklin, 

291 

130 

45 

19^66  00 

152  81 

Hampden, 

1,156 

631 

55 

121,679  00 

192  84 

Hampshire,     . 

269 

120 

45 

20,353  00 

169  61 

Middlesex, 

4,215 

2,360 

56 

422,017  00 

178  82 

Kantacket, 

12 

4 

83 

325  00 

81  25 

Norfolk,  . 

665 

293 

44 

55346  00 

190  60 

Plymouth, 

615 

238 

39 

44,123  00 

185  89 

Suffolk,  . 

2,756 

1,178 

43 

217,399  00 

184  55 

Worcester, 

2,284 

1,099 

48 

193,176  00 

175  77 

For  the  State,      . 

15324 

7,701 

49 

1,408,207  00 

182  86 

tables,  will  indicate  pretty  clearly  whether  the  people  whose 
cases  are  here  considered  are  living  within  or  lieyond  their 
means.  And,  of  course,  the  number  considered  being  suffi- 
ciently large,  and  distributed  throughout  the  State,  it  would 
furnish  a  decently  accurate  index  of  the  condition  of  the  entire 
wage  class  of  the  Commonwealth. 

It  will  be  seen  by  referring  to  page  40,  that  there  was 
great  variation  in  the  expense  for  rent  in  different  sections ; 
but  it  will  be  noticed  by  the  above  tables  that  there  is  no 
great  range  of  expenditure  in  the  cost  of  living.  Seventy- 
one  per  cent  of  males,  and  49  per  cent  of  females,  who 
answered,  of  the  wage  laborers,  have  given  their  ^  cost  of  liv- 
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Number  of  Volumes  in  Library — Males. 


G0171ITIE8. 

11 

^  1 

Ko.     of     Males 
anawaxlng. 

3 
If 

Is 

Si 
fit 

Barnstable,  . 

1,231 

12 

1 

1,362 

112.67 

Berkshire,    . 

2,148 

22 

1 

4,998 

227.18 

Bristol, 

8,147 

84 

1 

6,969 

176.56 

Dukes, . 

216 

4 

2 

1,026 

256.26 

Essex,  . 

6,277 

124 

2 

19,360 

156.13 

Franklin,      . 

1,329 

17 

1 

2,110 

12412 

Hampden, 

8,676 

67 

2 

11370 

177.16 

Hampshire,  . 

910 

8 

- 

1,176 

146.88 

Middlesex, 

11,188 

190 

2 

28,472 

149^ 

Nantucket, 

11 

- 

- 

- 

- 

Norfolk, 

4,180 

61 

1 

8,867 

173.86 

Plymouth, 

4,624 

68 

1 

10^66 

187.17 

Suffolk, 

6,921 

62 

8,464 

162.77 

Worcester,   , 

10,864 

169 

2 

24,046 

142.28 

For  the  State, 

66,516 

808 

1 

128,664 

159.11 

ing."  The  average  for  the  former  is  $488,96,  and  for  the 
latter,  $182.86.  The  largest  average  expenses  of  living 
among  male  wage  laborers  is  in  Hampden  County,  where  it 
amounts  to  $569.59 ;  and  the  lowest  in  Barnstable,  $387.89. 
A  similar  exhibit  appears  among  females.  Barnstable 
County  furnishes  the  lowest  average,  $130.40,  and  Essex  the 
highest,  $203.10 ;  but  Hampden  comes  up  pretty  near  to  the 
latter  sum,  being  $192.84. 

Only  one  per  cent  of  the  male  wage  laborers  have  replied 
that  they  have  libraries  of  one  hundred  volumes  or  over,  and 
less  than  one  per  cent  of  the  females.  The  number  of  vol- 
umes in  each  library,  for  the  former,  is  159.11 ;  and  for  the 
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Number 

of  Volumes 

( in  Lxbrary—^FemaleB. 

COUNTIES. 

No.  of  Sdicdnles 
reeelved. 

No.  of  FemAlet 
Answering. 

Per    cent     An- 
swering. 

111 

< 

|3 

Barnstable,  • 

134 

- 

- 

- 

- 

Berkshire,    . 

610 

- 

- 

- 

- 

Bristol,. 

1,137 

1 

- 

166 

166.00 

Dukes, . 

9 

- 

- 

- 

- 

Essex,  . 

.  1,771 

8 

- 

330 

110.00 

Franklin,      , 

291 

- 

- 

- 

- 

Hampden, 

1.166 

- 

- 

- 

- 

Hampshire, 

269 

- 

- 

- 

- 

Middlesex,   . 

4,216 

9 

- 

816 

90.66 

Nantucket, 

12 

- 

- 

- 

- 

Norfolk, 

666 

1 

- 

100 

100.00 

Plymouth, 

616 

- 

- 

- 

- 

Suffolk, 

2,766 

3 

- 

373 

124.38 

Worcester, 

2,284 

6 

- 

844 

168.80 

For  the  State,  . 

16,824 

22 

2,628 

119.46 

latter,  119.45.  Among  the  male  salaried  laborers  it  is  found 
(Part  IL)  that  18  percent  have  libraries  averaging  400.19 
volumes  to  each.  Three  per  cent  of  the  females  of  the  same 
class  answered  affirmatively,  giving  an  average  of  195.38  vol- 
umes to  each.  Among  wage  laborers,  Berkshire  had  the 
largest  number  of  books  in  each  library,  being  227.18;  and 
Barnstable  the  smallest,  112.67.  In  Dukes,  it  is  seen  that 
the  average  was  256.25  ;  but  as  only  four  males  made  returns, 
the  number  is  too  small  to  furnish  an  average  of  much  value. 
These  figures,  of  themselves,  afford  no  basis  by  which  to 
determine  the  reading  proclivities  of  the  people.  There  is 
hardly  a  church  in  any  little  hamlet  that  is  not  possessed  of  a 
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Wife^a  Earnings. 


COUNTIES. 

No.  or  Schadnlea 
xeeeirad. 

1 

Per     oant    an- 
awering. 

54 

li 

< 

11 

ha 

< 

Barnstable, 

1,231 

160 

12 

$8,066  00 

$53  77 

Berkshire, 

2,143 

196 

9 

20,348  00 

103  S3 

Bristol,    . 

3,147 

309 

10 

•     38,197  00 

123  61 

Dukes,     . 

216 

29 

13 

1,743 -00 

60  10 

Essex,     . 

6,277 

666 

9 

63,541^)0 

112  26 

Franklin, 

1,329 

180 

10 

9,990-00 

76  85 

Hampden, 

3,576 

301 

8 

86«891  00 

122  56 

Hampshire,     . 

910 

87 

10 

7,767  00 

89  16 

Middlesex, 

11,188 

1,019 

9 

116,170  00 

114  00 

Nantucket, 

11 

- 

- 

- 

- 

Norfolk,  . 

4,180 

490 

12 

41,194  -00 

84  06 

Plymouth, 

4,624 

489 

11 

39,115  00 

79  99 

Suffolk,   . 

6,921 

306 

6 

40313*00 

132  17 

Worcester, 

10,864 

1,226 

11 

113,381  00 

92  48 

For  the  State,      . 

66,616 

6,297 

10 

636,706  00 

101  32 

library  of  some  extent,  the  volumes  of  which  circulate  freely 
and  constantly  among  its  members.  This  is  the  case  gen- 
erally with  the  hundreds  of  charitable  organizations  iu  the 
State.  Nearly  all  the  smaller  villages  have  social  libraries 
supported  by  the  contributions  of  members,  and  the  more 
important  towns  and  cities  maintain  free  libraries,  often  of 
many  thousand  volumes,  open  to  every  inhabitant.  The  news- 
papers and  magazines  found  in  almost  every  house,  furnish 
additional  sources  of  supply  of  reading  matter.  The  great 
proportion  of  wage  laborers  undoubtedly  read  a  daily  paper 
each  day.     The  figures  given  in  the  tables  may  be  considered 
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as  representing  those  persons  having  a  specially  litei 
who  love  books  and  desire  to  accumulate  them. 

In  the  preceding  tables,  only  libraries  of  one 
volumes  or  over,  have  been  considered. 

Ten  per  cent  of  the  males  are  found  to  have  wives 
earning  on  an  average  $101 .32.    The   lowest  pei 
answers  is  from  Suffolk  County,  which  furnishes  th 
average  sum  to  each  male  answering,  being  $132.17 
be  noticed  that  the  counties  returning  the  smallest 
of  answers  afford  the  highest  averages  of  earnings 
and  that  the  counties  returning  the  largest  per  cei 
swers  afford  the  lowest  averages.     Thus  Barnstabh 
has  12  per  cent  answering  the  question,  and  an  avei 
earned  of  $53.77. 


CHAPTER  II. 

Presentation  by  Counties,  and   Exhebft  of  Av   ; 

In  this  chapter  we  make  a  presentation  by  cou  I 
respect  to  each  schedule  question. 

The  whole  number  of  schedules  received  is  shown  b 
and  females,  the  number  answering,  the  per  cent  ans  ' 
and  the  average  for  each  person  answering. 

A  presentation  for  the  State  is  also  given,  by  whl  : 
seen  that  schedules  were  received  from  71,339  p  i 
55,515  males,  and  15,824  females. 

It  is  to  be  noticed  in  the  tables  that  follow,  commen  : 
the  succeeding  page,  that  in  the  two  columns  of  a  > 
there  is  a  different  basis  in  respect  to  each  questio: 
basis  being  in  each  case  the  unit  indicated  in  the  qi 
Moreover,  these  averages,  in  every  instance,  are  carrii 
to  two  places  of  decimals.  This,  in  some  cases,  as 
questions  ^Who  own  hou6e8y^  and  ^  Mate  of  interest ^^  is  i 
for  uniformity. 
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Presentation  by  Counties. 

[NOTB.— For  »  similAr  proientotlon  retpeetliig  9alaried  penonst  fee  Put  IL    Tlw  &eu 
prMented  in  these  table*  refer  to  wage  laborers.] 

Babnstablb  Countt. 


Whole  Number  of  Schedules  Eeceivedf 

— Jfoto,  1^31 ;  Femaks,  134, 

SCHEDULE    QUES- 

Kumn AHSWUBiro. 

PSB  CBMT 

jLxwwvaniQ, 

▲▼KBA«H  YOB  BACK  PiS- 

Mv  Amwiam. 

TIONS. 

Melet. 

Femalef. 

M. 

F. 

Males. 

task.. 

Persons  dependent. 

788 

24 

64 

18 

2.86 

1.71 

Hours  employed,    . 

788 

114 

60 

86 

10.78 

10.47 

Days  employed, 

931 

122 

76 

91 

224.16 

204.89 

Daily  wages,  . 

853 

121 

69 

90 

$1.89 

$0.66 

Yearly  wages. 

974 

114 

79 

86 

$388.86 

$133.44 

Other  earnings, 

823 

17 

26 

13 

$79.66 

$25^ 

Wife^s  earnings,      . 

160 

- 

12 

- 

$53.77 

- 

Children's  earnings. 

167 

4 

13 

8 

$99.86 

(46.75 

Unable  to  work,     . 

26 

4 

2 

3 

1.04 

1^5 

Who  own  houses,  . 

484 

27 

89 

20 

1.00 

1.00 

Amount    of   mort- 
gage, . 

122 

1 

10 

— 

$388.66 

$250.00 

Rate  of  interest,     . 

116 

1 

9 

- 

7.60 

7.00 

Number  of   rooms 
hired,  . 

223 

8 

18 

6 

4.80 

4.88 

Rent  paid, 

234 

9 

19 

7 

$60.71 

$40i)0 

Value    of     garden 
crops, . 

246 

3 

20 

2 

$21.46 

$7.67 

• 

Cost  of  living. 

879 

90 

71 

67 

$387.89 

$130.40 

Number  of  yolumes 
in  library,    . 

12 

- 

1 

- 

112.67 
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Bkbksbirb  Cotjhtt. 
Whote  NtmJber  of  Behedukt  Seeeived,—Male»,  2,143;  Fa 


SGHKDULB  QUX8- 

KuMBSB  Avtwunro. 

PU  OSXT. 

▲hbwxboio. 

•OV4 

TI0H8. 

MalM. 

FenudM. 

M. 

F. 

MllM. 

PenoDs  dependent, 

1«622 

74 

71 

14 

3.3i 

Honn  employed,    . 

2,059 

455 

96 

89 

10.3f 

Days  employed. 

1342 

463 

86 

91 

247.9S 

Daily  wages,  . 

1,786 

398 

83 

78 

$1.77 

Yearly  wages, 

1,971 

490 

92 

96 

•431.00 

Other  earnings. 

152 

9 

7 

2 

$112.72 

Wife^B  earnings,      . 

196 

- 

9 

- 

$103.82 

Children's  earnings, 

200 

9 

9 

2 

$267.88 

Unable  to  work. 

31 

1 

1 

- 

1.03 

Who  own  houses,  . 

460 

15 

21 

3 

1.00 

Amount    of    mort- 
gage, . 

195 

5 

9 

1 

$651.45 

Rate  of  interest,     . 

135 

5 

6 

1 

7.10 

Nmnber  of   rooms 
hired,  . 

900 

50 

42 

10 

5.22 

Rent  paid. 

977 

50 

46 

10 

$58.98 

Yaloe    of    garden 
crops,  . 

785 

20 

34 

4 

$15.66 

Cost  of  living. 

1,682 

249 

78 

49 

$430.38 

Number  of  yolnmes 
in  library,    . 

22 

- 

1 

- 

227.18 

52 
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[Mar. 


Bbibtol  Comrar. 
Whole  Number  of  Schedules  Received,— Males,  3,147;  Females,  1J.37. 


NUMBBK  AHSWCBISV. 

PXB  CUT 

▲Hswumitt. 

▲▼UtA«B  FOB  BACH  PlB> 

SGHEBULE    QUES- 

TIONS. 

Males. 

FonalM. 

M. 

F. 

MalM. 

FemAlM. 

Persons  dependent, 

2.189 

136 

69 

12 

8.18 

• 

1.9S 

Hours  employed,    . 

S,029 

947 

96 

83 

10.14 

10.26 

Days  employed, 

2,678 

1,005 

85 

88 

224.29 

257.iS 

Dftily  wages,  . 

2,705 

947 

86 

83 

$2.05 

$0.94 

Yearly  wages. 

2,769 

1,085 

88 

95 

$456.05 

$21$.02 

Other  earnings. 

S9S 

22 

12 

2 

$162.19 

$98.09 

Wife^s  earnings,      . 

309 

- 

10 

- 

$128.61 

- 

Children's  earnings, 

295 

5 

9 

- 

$335.52 

$24(.60 

Unable  to  work,     . 

80 

2 

3 

- 

\M 

liX) 

Who  own  houses,   . 

546 

8 

17 

- 

1.00 

1.00 

» 
Amount   of    mort- 
gage,  . 

158 

- 

5 

- 

$988.10 

- 

Rate  of  interest. 

157 

- 

5 

- 

7.50 

- 

Number  of   rooms 
hired,  . 

1,389 

74 

44 

7 

5.21 

4.66 

Rent  paid, 

1,433 

76 

46 

7 

$107.93 

$9116 

Value     of    garden 
crops,  . 

395 

2 

13 

- 

$19.16 

$25i)0 

Cost  of  living, 

2,218 

529 

70 

47 

$479.85 

$185^8 

Number  of  volumes 
in  library,    . 

34 

1 

1 

- 

175.55 

166.00 

1876.] 
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Whole  Nwmier  of  SehetMe*  Beoeioed^—MeUeB,  215}  Femalea,  9, 


0GHBDULE  QUES- 

KimBBB Avswunro. 

Pbs  cbit 
Avswxxivo. 

▲mUOB  VOB  SAOH  FXB- 

•ov  AvawKBtiro. 

TIONS. 

Ibtai. 

FtoudM. 

M. 

F. 

MaIm. 

FemAlM. 

Persons  dependent, 

• 

176 

2 

81 

22 

8.68* 

1.60 

Hours  employed,    . 

177 

9 

82 

100 

10.26 

9.11 

Days  employed. 

182 

8 

86 

• 

89 

188.18 

186w00 

DaQy  wages,  . 

174 

8 

81 

89 

$2.07 

$0.78 

Teftrly  wages. 

200 

9 

98 

100 

1869.28 

$149.66 

Other  earnings. 

77 

2 

86 

22 

$90.77 

tl2M 

Wife^s  earnings. 

29 

• 

13 

- 

16010 

- 

Gblldren^s  earnings, 

15 

1 

7 

11 

$48.67 

$60.00 

Unable  to  woik,     . 

5 

- 

2 

- 

1.20 

- 

Who  own  houses,  . 

106 

1 

49 

11 

1.00 

1.00 

Amonnt    of    mort- 
gage,  . 

6 

- 

2 

- 

$466.20 

- 

Bale  of  interest. 

6 

- 

2 

- 

7M 

- 

Number   of  rooms 
hired,  • 

88 

- 

18 

- 

6J>8 

- 

Bent  paid. 

U 

- 

20 

- 

$46.82 

- 

Value    of    garden 
crops,  • 

60 

1 

28 

11 

$21.80 

$10.00 

Cost  of  living. 

196 

2 

91 

22 

$898.94 

$186.60 

Number  of  volumes 
la  library,    . 

4 

- 

2 

266.26 

- 

54 


STATISTICS  OF  LABOR. 


[Mar. 


Essex  Coumr. 
Whok  Number  of  Sehedukt  Beceived,—Miide*,  6^77;  Females,  1,771. 


SCHEDULE   QUES- 

1 
KUMBBB  AKSWUISa. 

PSB  CBXT 

AirsirKBXNO. 

▲▼SKAOB  won  sAca  m- 

TIONS. 

1U160. 

Femaleo. 

H. 

F. 

1U160. 

'"^ 

Persons  dependent. 

4,678 

200 

73 

11 

2.96 

1^ 

Hours  employed,    . 

6,061 

1,669 

97 

89 

10.28 

10.25 

Days  employed. 

6,878 

1,611 

86 

86 

237.20 

257^ 

Daily  wages,  . 

6,^16 

1^2 

83 

86 

$1.96 

to^ 

Yearly  wages, 

6,613 

1«641 

88 

87 

$461.66 

$212i3 

Other  earnings, 

688 

S3 

11 

2 

$116.80 

$76.68 

Wife^s  earnings,      . 

666 

- 

9 

> 

$112.26 

- 

Children's  earnings; 

683 

26 

9 

1 

$196.07 

$218i)4 

Unable  to  work,     . 

123 

8 

2 

- 

1.18 

IjOO 

Who  own  houses,  . 

1,460 

34 

23 

2 

1.00 

IJOO 

Amount    of    mort- 
gage,  . 

694 

16 

9 

- 

$927.37 

1672.20 

Rate  of  interest,     . 

687 

16 

9 

- 

7.60 

7i0 

Number   of  rooms 
hired,  . 

2,910 

163 

46 

9 

4.70 

8.45 

Bent  paid. 

2,964 

138 

47 

8 

$105.10 

184.40 

Value    of    garden 
crops,  .       .        . 

786 

3 

12 

» 

$18.60 

t8.SS 

Cost  of  living, 

4,144 

778 

66 

44 

$486  J» 

$203.10 

Number  of  volumes 
in  library,    • 

124 

3 

2 

- 

166.13 

mm 
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FBAincuM  CocinT. 
Whok  Number  of  Behedulet  Beeeivedf—Male$,  1^29  s  Femaks,  291. 


EOMBBB  AvcimDia. 

PU  CBMT 

Anwuno. 

XywMiam  vob  kaoh  Pkb^ 

SCHEDULE   QUE8- 

TIOE8. 

IfalM. 

ftnudet. 

H. 

F. 

lUlat. 

Ftnudet. 

Persons  dependent, 

964 

81 

72 

11 

2.99 

1.74 

Honrs  employed,    . 

1,270 

266 

96 

91 

10.61 

10.49 

Days  employed,     • 

1,144 

261 

86 

86 

247.47 

266.86 

Bafly  wages,  . 

1,280 

267 

98 

,88 

$1.82 

$0.72 

Yearly  wages. 

1,208 

266 

91 

91 

$488.19 

$178.74 

Other  earnings. 

169 

6 

12 

2 

$100.09 

$46.60 

Wife^s  earnings,      . 

130 

- 

10 

- 

$76.86 

- 

Children's  earnings. 

187 

2 

10 

- 

$178.12 

$96.60 

Unable  to  work,     . 

29 

- 

2 

- 

1.14 

- 

Who  own  houses,  . 

872 

2 

28 

- 

1.00 

1.00 

Amount    of   mort- 
gage. .       •       . 

169 

2 

13 

- 

$696.08 

$900.00 

Bate  of  interest, 

178 

1 

18 

- 

6.90 

7.00 

Number  of  rooms 
hired,  • 

620 

9 

89 

8 

4.77 

4.88 

Rent  paid. 

640 

9 

41 

8 

$76.48 

$70.11 

Value    of    garden 
erops,  • 

868 

- 

27 

- 

$17.68 

Cost  of  living. 

967 

180 

72 

46 

$426JS1 

$162.81 

Number  of  volumes 
in  library,    . 

17 

1 

- 

124.12 
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Hampdsr  Cocmtt. 
Whole  HTumbtr  of  Sehedulea  Beeeioed, — Males,  3,575;  Femalet,  1,166. 


SCHKDULS   QUSB- 

aoH  Ajuvnuo. 

TIOKS. 

MalM. 

Femalet. 

M. 

r. 

MAlOfl. 

Jm^ 

Persons  dependenti 

2,692 

114 

75 

10 

8.03 

1.71 

Hours  employed,    . 

3,541 

1,090 

99 

94 

9.96 

10^ 

Days  employed. 

8,406 

1,088 

95 

94 

249.87 

172.78 

Daily  wages,  . 

3,873 

1,022 

80 

89 

$1.88 

10  JO 

Yearly  wages, 

3,477 

1,106 

97 

96 

$568.48 

$319J» 

Other  earnings. 

824 

23 

9 

2 

$143.71 

$64.30 

Wife^s  earnings,     , 

801 

- 

8 

- 

$122.56 

- 

Children's  earnings, 

834 

16 

9 

1 

f517.85 

$288.06 

Unable  to  Work,     • 

76 

5 

2 

- 

1.11 

IJOO 

Who  own  houses,  , 

806 

13 

28 

1 

1.00 

IjOO 

Amount    of    mort* 
gage,   . 

834 

6 

9 

— 

$1,936.07 

$750.00 

Bate  of  interest,     , 

422 

7 

12 

- 

7.10 

6.70 

Nnmber   of  rooms 
hired,  . 

1,728 

88 

48 

8 

5.07 

WT 

Bent  paid. 

1,728 

87 

48 

8 

$114.91 

$68^2 

Value    of    garden 
crops,  . 

652 

10 

18 

— 

$15.41 

$7i0 

Cost  of  liying, 

2,643 

681 

74 

55 

$569*59 

$192.^ 

Number  of  yolumes 
in  library,    . 

67 

- 

2 

- 

177.16 
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HAMPeaiBE  ComTT. 
Whole  Number  of  Beheduke  Beeeivedr'Malet,  910;  Femaiet,  269. 


8crrr.i>ULB  ques- 

Numn  Aiiswnti]i«. 

PSB  CSHT 

ATSBAOB  rOS  BACH  PXB- 
•OH  AK8WBBIX0. 

noKS. 

Males. 

Femalef. 

H. 

V. 

lUIes. 

FenuOet. 

PenoDB  dependent, 

661 

16 

73 

6 

3.10 

1.56 

Hours  employed,    . 

894 

246 

98 

91 

9.75 

10.41 

Days  employed, 

818 

287 

89 

88 

241.02 

260.85 

DaUy  wages,  • 

816 

243 

90 

90 

$1.79 

$0.7$ 

Tearl  J  wages. 

830 

243 

91 

90 

$408.01 

$192.13 

Other  earnings, 

100 

6 

11 

2 

$87.89 

$99.40 

Wife's  earnings,     . 

87 

- 

10 

- 

$89.16 

- 

Children's  earnings, 

74 

1 

8 

- 

$183.93 

$150.00 

Unable  to  work,     . 

24 

- 

S 

- 

143 

• 

Who  own  houses,  . 

247 

4 

27 

1 

1.00 

1.00 

Amount    of    mort- 

g»g*»   • 

141 

2 

15 

- 

$694.34 

$400.00 

Bi^  of  interest,     . 

199 

2 

15 

- 

7.40 

7^ 

Number  of   rooms 

hired,  • 

360 

10 

38 

7 

5^7 

3.16 

Bent  paid. 

858 

'  19 

39 

7 

$79.24 

$51.47 

Value    of    garden 

crops,  .       • 

246 

2 

27 

- 

$16.37 

$10.00 

Cost  of  llTing, 

619 

120 

68 

45 

$413.77 

$169.61 

Number  of  volumes 

in  library,    • 

8 

146.88 

8 
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MiDDUtsBx  Cotrarr. 
WhoU  Number  of  BehetUOei  Beoeivedr-McOea,  11JL88 ;  Females,  4M5- 


SCHEDULE    QUE8- 

HmiBBB  AvsirxBDro. 

PsB  cm 

▲HIWXBOrO* 

▲tkbaob  pds  Each  Fb- 

•OS  AHSVBBaN. 

TIOIIS. 

1U160. 

FwulM. 

H. 

F. 

llAks. 

m^h.. 

Persons  dependent. 

8,220 

484 

78 

11 

8.11 

1.60 

Hoars  employed,    . 

10,971 

8,787 

r 

98 

90 

10.29 

10.44 

Days  employed. 

9,918 

8,778 

89 

89 

241.33 

27056 

Daily  wages,  . 

10,076 

8,687 

90 

87 

t2.06 

10.82 

Yearly  wages, 

10,102 

8,906 

90 

98 

$496.58 

$205i4 

Other  earnings. 

1,128 

80 

10 

2 

$133.15 

$18.74 

Wife^s  earnings, 

1,019 

- 

9 

- 

$114.00 

- 

Children's  earnings. 

951 

50 

8 

1 

$207.83 

$161J0 

Unable  to  work,     . 

219 

11 

2 

- 

1.16 

1.18 

Who  own  houses,  . 

2,648 

70 

24 

2 

1.00 

1.00 

Amount    of   mort- 
gage,  . 

1,899 

88 

12 

— 

$1,007.00 

$788.68 

Rate  of  interest, 

1,880 

29 

12 

- 

7.60 

7.60 

Number   of  rooms 
hired,  . 

5,144 

280 

46 

5 

4.78 

8.14 

Rent  paid. 

5,148 

284 

46 

5 

$116.21 

$7&8l 

Value    of    garden 
crops,  . 

1,180 

16 

10 

— 

$28.25 

$19.94 

Cost  of  living. 

8,116 

2,860 

72 

56 

$503.69 

$178.82 

Number  of  yolumes 
in  libraiy,    . 

190 

9 

2 

- 

149.85 

90J» 
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Namtuckbt  Cooirrr. 
Whole  Number  of  Schedules  Beeeived,—Male$,  11 ;  Femaiee,  12. 


SCHEDULE   QUES- 

Smamm AjnwwMna, 

Pn  CUT 

ATSSJLOB  VOB  BACH  PBB- 

■ov  Ajriwuno. 

TIONS. 

lUlM. 

FOMlM. 

U, 

u. 

Ibtai. 

FtmalM. 

Persons  dependent, 

10 

8 

91 

25 

2.00 

1.00 

Hoars  employed,    • 

11 

13 

100 

100 

9.73 

10.00 

Dajs  employed,     . 

11 

12 

100 

100 

261.18 

264.17 

Dftily  wages,  . 

8 

9 

73 

76 

$1.47 

$0.44 

Tearly  wages. 

11 

12 

100 

100 

1327.73 

$88.67 

Other  earnings. 

4 

1 

36 

8 

141^6 

$100.00 

Wife*8  earnings,      . 

- 

- 

- 

- 

- 

- 

Children's  earnings. 

- 

- 

- 

- 

- 

- 

Unable  to  work,     . 

- 

- 

f 

- 

- 

- 

Who  own  houses,  . 

7 

- 

64 

- 

1.00 

- 

Amount    of   mort- 

gage.  -       •       . 

• 

■• 

• 

■• 

— 

— 

Bate  of  interest, 

- 

- 

- 

- 

- 

Number  of  rooms 
hired,  •       . 

3 

- 

27 

- 

4.33 

• 

Rent  paid. 

8 

- 

27 

- 

$40.66 

- 

Value    of    garden 
crops,  •       •       • 

8 

- 

27 

- 

$10.00 

- 

Cost  of  living. 

2 

4 

18 

33 

$632.60 

$81.26 

Number  of  volumes 
in  library,    . 

- 

- 

- 

- 

- 
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KoBVOix  Comrrr. 
Whole  Number  of  8ch«ihtU»  Jieeet'oed,— Jlato,  4J.80;  Femakt,  665. 


SCHEDULE    QUES- 

NtniBSK AMSwsBua. 

PBSOKn 

AjrswsHoro. 

AVBSAOS  warn,  sacs  Pib- 

80V  AXBITBIDra. 

TIONS. 

i6aM. 

Female*. 

M. 

F. 

Melee. 

'-^ 

Persons  dependent, 

S,I54 

90 

75 

14 

8J8 

i.81 

Hoars  employed,    . 

3,964 

662 

95 

85 

10.14 

10.49 

Days  employed, 

3,697 

666 

88 

85 

224.59 

237.46 

Daily  wages,  . 

8,789 

491 

91 

74 

$1.87 

$085 

Yearly  wages. 

8,824 

612 

91 

92 

$447.18 

$148.54 

Other  earnings. 

597 

82 

14 

5 

fl09.70 

$69^ 

Wife*s  earnings, 

490 

- 

12 

- 

$34.06 

- 

Children's  earnings, 

448 

18 

11 

8 

$199.19 

$194^ 

Unable  to  work. 

82 

1 

2 

- 

1.16 

IJOP 

Who  own  houses,   . 

1,818 

44 

82 

7 

1.00 

1.00 

Amount    of    mort- 

gage,  .       . 

687 

21 

15 

3 

$761.51 

$544.62 

Bate  of  interest,     . 

646 

20 

15 

8 

7.30 

7J0 

Number   of  rooms 

hired,  . 

1,618 

46 

89 

7 

6.14 

4.17 

Rent  paid. 

1,760 

47 

42 

7 

$82.77 

$55.91 

Value    of    garden 

crops,  . 

896 

12 

21 

2 

$32.70 

$14.75 

Cost  of  living. 

8,186 

298 

76 

44 

$479.27 

$190.60 

Number  of  yolumes 

» 

in  library,    . 

61 

1 

1 

173.86 

loaoo 
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FLTM  OOTH   COOHTr. 

Whole  Number  of  SchediUee  Beceived^-^MaUs^  4,624 ;  Females,  616. 


BCHEDVLE    QUES- 

VuxBiB Ajrowxino. 

PU  OSHT 
AXSWBUXO. 

ArssjLOB  roB  bach  Pbb- 

•OX  AlltWBBUIO. 

TIONS. 

lUtol. 

F«DUdBfl. 

M. 

F. 

Mate!. 

» 

Females. 

Persons  dependent, 

3,241 

65 

72 

10 

3.06 

2.09 

Hoars  employed,    . 

4,349 

492 

96 

80 

9.96 

9.84 

Days  employed. 

4,050 

508 

89 

83 

205^ 

285.09 

Daily  wages,  . 

4,083 

476 

89 

77 

$2.01 

$0.96 

• 

Yearly  wages. 

4,197 

579 

93 

94 

$403.30 

$182.14 

Other  earnings. 

838 

87 

19 

6 

$93.60 

$72.62 

Wife^s  earnings,     . 

489 

- 

11 

• 

$79.99 

- 

Children's  earnings. 

.  410 

8 

9 

1 

$165.93 

$209.88 

Unable  to  work,     . 

115 

6 

3 

1 

1.13 

1.00 

Who  own  houses,   . 

1,587 

16 

35 

3 

1.00 

1.00 

Amonnt    of    mort- 

gagOi 

535 

5 

12 

- 

$630.47 

$881.00 

Rate  of  interest. 

531 

5 

12 

- 

7.30 

7.00 

Number  of   rooms 

• 

hired,  . 

1,526 

29 

34 

5 

5.10 

8.93 

Rent  paid. 

1^81 

83 

35 

5 

$81^9 

$74.90 

Value     of    garden 

crops,  . 

1,252 

5 

27 

- 

$22.20 

$17.80 

Cost  of  living. 

8,110 

238 

69 

39 

$428.85 

$185.89 

Number  of  volumes 

in  library,    . 

58 

1 

187.17 
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SuFTOLK  Commr.  . 

Whole  Number  of  Schedules  Beeeived^-^Males,  5fi21 ;  Femaies,  2,75$, 


SCHEDULE    QUES- 

PsmCBirr 

▲XSWSBUIO. 

▲TSBiaS  lOB  BAOI  Tt^ 

TI0K8. 

MalM. 

F«naAl«. 

M. 

F. 

MalM. 

'-^ 

Persons  dependent, 

4^36 

348 

77 

IS 

3.03 

1.81 

Hours  employed,    . 

6,601 

1,922 

95 

70 

10.35 

.11.06 

Days  employed, 

5,318 

2,398 

89 

87 

252.21 

298Jtl 

DaUy  wages,  . 

5,304 

2,456 

89 

89 

$2.29 

t0.71 

Yearly  wages, 

5,296 

2^67 

89 

93 

«676.19 

♦197.87 

Other  earnings. 

369 

52 

6 

2 

$173-18 

$113.98 

Wife^s  earnings. 

305 

- 

5 

- 

$132.17 

- 

Children's  earnings. 

300 

35 

5 

1 

$224.05 

$123.29 

Unable  to  work,     . 

119 

13 

2 

- 

1.18 

1.07 

Who  own  houses,   . 

622 

14 

11 

- 

1.00 

1.00 

Amount    of    mort- 
gage,  . 

331 

8 

6 

- 

$1,613.07 

%lfiSlJ^ 

Rate  of  interest,     . 

326 

7 

6 

- 

7.70 

8.G0 

Number  of  rooms 
hired,  . 

3,627 

• 

260 

59 

9 

4.08 

2i0 

Rent  paid. 

3,534 

272 

60 

10 

$163.23 

$152.66 

Value    of    garden 
crops,  . 

47 

- 

- 

- 

$18.38 

- 

Cost  of  living, 

3,829 

1,178 

65 

43 

$559.87 

$184^ 

Number  of  volumes 
in  library,    . 

62 

3 

- 

- 

162.77 

121.33 
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WOBCSSTBB    COUHTT. 

WhdU  Number  cf  Behedulet  Beceived,— Malta,  10,884 ;  Females,  2,284. 


SCHEDULE   QX7E8- 

HnvBSB  AHnrsinia. 

m  OBVT 

Aymmaqe  vob  bach  Psb- 
aoH  AxBwmaao* 

TIOKS. 

MftlM. 

Femalat. 

M. 

F. 

Males. 

Female.. 

Persons  dependent, 

7,960 

196 

78 

9 

3.04 

1.65 

Hours  employed,    . 

10,639 

2,036 

98 

89 

10.22 

10.29 

Days  employed, 

8,418 

2,050 

77 

90 

266.24 

252.77 

DaOy  wages,  . 

9,885 

1,976 

91 

87 

$2.00 

$0.85 

Yearly  wages. 

9,695 

2,129 

89 

93 

$490.78 

$191.07 

Other  earnings. 

1,295 

97 

12 

4 

$114.54 

$73.43 

Wife^s  earnings,     . 

1,226 

- 

11 

- 

$92.48 

- 

ChOdren^s  earnings, 

1,009 

28 

9 

1 

$200.94 

$155.57 

Unable  to  work,     . 

257 

6 

2 

- 

1.13 

1.00 

Who  own  houses,  . 

2.393 

39 

22 

2 

1.00 

1.00 

Amount   of    mort- 
gage, . 

1,203 

18 

11 

- 

$982J^7 

$710.72 

Rate  of  interest, 

1,208 

18 

11 

- 

7.10 

7.20 

Number  of  rooms 
hired,  . 

5,129 

129 

47 

6 

3.98 

3.81 

Bent  paid. 

5,126 

124 

47 

5 

$100.92 

$69.15 

Value    of    garden 
crops,  . 

2,289 

20 

21 

- 

$20.03 

$14.50 

Cost  of  living. 

7,963 

1,099 

73 

48 

$485.45 

$175.77 

Number  of  volumes 
in  library,    . 

169 

5 

2 

- 

142.28 

168.80 
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For  TBS  Statb. 
Whole  Number  of  BdUdides  Seeeivedt—Matea,  65,515 ;  Females,  15JB24. 


SCHEDULE   QUES- 

KuicBBK Axawsuao. 

PBKCBm 
AVSWSBXXO. 

ATSBAOB  VOB  KICB  PB- 

TIONS. 

Milea. 

FeaudM. 

IL 

F. 

]U]M. 

'^^ 

Persons  dependent, 

40,680 

1,788 

73 

11 

8.08 

1.78 

Hours  employed,    . 

53,d04 

13,607 

96 

85 

10.21 

10.49 

Days  employed, 

47,781 

13,997 

86 

88 

241.65 

258.96 

Daily  wages,  . 

48,747 

• 

13,693 

88 

86 

$2.01 

•0^ 

Yearly  wages, 

50,062 

14,669 

90 

93 

1482.72 

$198.76 

Other  earnings. 

6,437 

416 

12 

3 

$119.69 

$78.09 

Wife^s  earnings,      . 

6,297 

- 

10 

- 

$101.82 

- 

Children's  earnings. 

4,913 

203 

9 

1 

$227.65 

$18S.01 

Unable  to  work. 

1.185 

57 

2 

- 

1.16 

1.07 

Who  own  hoases,   . 

13,046 

287 

23 

2 

1.00 

1.00 

Amount    of    mort- 
gage,   . 

5,828 

116 

10 

- 

$977.57 

;     $688.52 

Rate  of  interest,     . 

5,824 

110 

10 

- 

7.40 

7.80 

Number   of  rooms 
hired,  . 

25,006 

1,096 

46 

7 

4.61 

S.37 

Rent  paid, 

26,405 

1,098 

46 

7 

$109.07 

$93.62 

Value    of     garden 
crops,  . 

9,144 

94 

16 

- 

$20.99 

$15.34 

Cost  of  living. 

39,543 

7,701 

71 

49 

i   $488.96 

$182.86 

Number  of  volumes 
in  library,    . 

808 

1 
22  ' 

1 

- 

159.11 

119.45 
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Exhibit  of  Aybrages. 

The  four  pages  of  tables  following  present  in  a  condensed 
form  the  results  arrived  at  by  the  tabulation  of  all  the  sched- 
ules received,  71,339;  55,515  from  males,  and  15,824  from 
females.  The  averages  thus  obtained  occupy  but  little  space' 
in  a  report  like  this,  but  the  amount  of  preliminary  work 
done  in  the  production  of  this  single  table  of  four  pages  was 
very  groat.  We  think,  however,  its  value  is  certainly  com- 
mensurate with  the  labor. 

It  does  not  seem  necessary  that  we  should  enter  into  any 
discussion  of  the  many  subjects  for  which  these  figures  fur« 
nish  the  strongest  basis.  It  would  be  a  difficult  matter  to 
know  where  to  stop,  and  whatever  we  could  say  would  be 
of  far  less  value  than  the  simple  tables  themselves. 

No  explanation  is  necessary  in  order  to  their  complete 
understanding,  except  perhaps  to  say,  that  wherever  blanks 
occur,  the  question  was  inapplicable,  as  ^  Wife's  earnings,"  to 
which  there  could  be  no  answer  by  females,  or  in  a  few 
cases  where  no  replies  were  received. 
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§  I 


1 

1 

§ii|||,|.!,,,,||,  I 

1 

iSSSSSRSSSSSSSSSSa 

i 

1 

siii|rF..i|||i; 

.   .          .   1 

1 

23llggS.Sg3S2.SSS28?    1 

1 

EiS.SS.S?,?8.??S83SS,    i 

' 

assRSRSsssssssg^s 

1 

1 

ESSig3.S,SaSS.8!?8£S, 
-SJSp'j--|'-SS| 

1 

8S2SSSKgS8SSgK?S? 

1 

5 
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CHAPTER  m. 

Family  Presentation. 

The  three  following  tables  make  an  exhibit  of  the  conditioQ 
of  a  large  number  of  families,  the  male  head  of  which  is  a 
wage  laborer,  in  various  parts  of  the  State,  with  reference  to 
nine  questions.  The  first  table  is  made  up  from  the  returns 
of  all  males  who  have  wives  at  work ;  the  second,  from  all 
who  have  minor  children  at  work ;  and  the  third,  from  all 
who  have  both  wives  and  children  at  work.  In  Chapters  I. 
and  n.  is  shown  the  condition  of  all  the  wage  laborers  of  the 
State,  with  reference  to  the  seventeen  questions  asked  in  the 
Individual  Schedules.  The  showing  thus  made,  of  course, 
includes  the  returns  from  which  the  tables  in  this  chapter  are 
made  up.  The  returns  used  in  this  chapter  were  separated 
from  the  mass  for  the  sake  of  finding,  by  families,  the  unit  of 
earnings,  etc.,  of  these  three  classes.  In  connection  with 
this  subject,  the  attention  of  the  reader  is  called  to  Part  IV., 
Chap.  lY.  (page  354),  of  our  last  Report,  where  will  be  foaod 
much  relevant  information.  In  looking  at  the  tables,  the 
question  may  arise  in  the  minds  of  some,  how  it  is,  if  each 
table  is  an  aggregated  exhibit  of  the  condition  of  families, 
that  the  ^* number  answering"  should  be  different  for  each 
inquiry.  The  explanation  lies  simply  in  the  fact  that  hardly 
a  person  would  find  every  question  applicable.  By  Table  I., 
it  is  seen  that  4,379  schedules  are  considered.  On  4,008  of 
these,  there  were  answers  as  to  ^persons  dependent";  on 
4,187,  there  were  answers  as  to  ** yearly  wages,**  etc.  This 
has  been  explained  in  another  place,  but  the  explanation  is 
reproduced  here  to  prevent  a  possible  misunderstanding. 

One  point  of  especial  value  is  shown  by  these  tables.  In 
Chap.  I.  (page  24),  the  average  yearly  wages  of  male  wage 
laborers  is  shown  to  be  $482.72. 
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It  is  seen,  by  Table  I.  of  this  chapter,  that  the  yearly 
wages  of  male  wage  laborers  having  wives  at  work  is 
$467.34;  by  Table  11.,  that  the  average  for  those  having 
children  at  work  is  $481.81 ;  and  by  Table  UI.,  that  for 
those  having  both  wives  and  children  at  work  it  is  $425.64. 

Thus,  it  is  seen,  that,  in  neither  of  the  cases  where  the 
head  of  the  family  is  assisted  by  his  wife  or  children,  does  he 
earn  as  much  as  other  laborers.  Also,  that  in  the  case  where 
he  is  assisted  by  both  wife  and  children,  he  earns  the  least. 
As  this  is  corroborative  of  investigations  and  inquiries 
made  by  this  Bureau  nearly  two  years  ago,  attention  is  called 
to  Part  I.,  and  especially  to  page  47,  of  our  last  Report, 
where  will  be  found  the  results  of  those  investigations. 


Table  I.— Presentation  of  Returns  from  Male  Wage  Laborers 

WHO  HAVE  Wives  at  Work. 


Whole  Number  of  Schedules  Bee 

eived»  .    . 

4,379. 

schedule  questions. 

No.  of  If  Ales 
Aiuweilng. 

Aggregmto 
fbr  all  Males  an- 
swering- 

tot  each  Male 
answering. 

Persons  dependent, 
Yearly  wages, 
Other  earnings, 
Wife^s  earnings,      . 
Value  of  garden  crops,  . 
Cost  of  living. 
Who  own  houses,   . 
Number  of  rooms  hired, 
Rent  paid. 

4,008 
4,187 
928 
4,379 
1.258 
8.743 
1,277 
2,559 
2,471 

10.675 

$1,910,048 

$87,412 

$471,927 

$24,002 

$1,648,022 

1,277 

12,399 

$285,749 

2.66 

$467.84 

$94.70 

$107.77 

$19.08 

$440.29 

1.00 

4.85 

$95.41 

The  presentation  immediately  preceding  relates  to  families, 
and  the  number  of  pei-sons  represented  by  the  returns  is  about 
16,000.  Four  thousand  three  hundred  and  seventy-nine 
male  heads  of  families  serve  as  the  basis  of  the  several 
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averages  obtained  by  the  manipulation.  Those  males  who 
are  assisted  in  earnings  by  ^^  wife  "  (and  no  other  member  of 
the  family)  are  included. 

It  will  be  observed  that  the  number  of  returns  embraced 
in  the  table  is  very  large,  larger,  in  fact,  than  any  used  as 
a  basis  of  a  presentation  of  similar  character  in  this  country ; 
and,  as  far  as  our  observation  has  extended,  we  hare  not 
learned  of  any  efforts  of  the  same  magnitude  in  any  other 
country. 

The  results,  as  tabulated,  are  entitled  to  earnest  and  doee 
examination,  it  tieing  claimed  that  they  are  unusually  com* 
plete ;  and  the  utmost  care  has  been  taken  in  the  preparation 
of  the  table.  The  figures  express  clearly  the  manner  in 
which  the  aggregate  income  is  secured,  and  the  details,  as  to 
disbursements,  are  of  interest  to  all.  As  the  table  referred 
to  is  exclusively  devoted  to  male  heads  of  families  who  are 
assisted  by  ^wife's  earnings,"  the  number  used  as  a  basis 
necessarily  differs  from  the  number  used  in  each  of  the  two 
tables  following. 

Reference  to  the  table  shows  that  the  average  number  of 
persons  dependent  for  support  upon  each  male  answering,  as 
established  by  returns  from  4,008,  is  2^^. 

The  average  yearly  earnings  for  each  male,  of  4,187 
answering,  is  $467.34. 

Another  source  of  income  is  from  family  gardens, — ^"  value 
of  garden  crops  ,** — the  amount  stated  as  an  average  being  in 
excess  of  all  money  outlay  on  account  of  the  same.  As  stated 
in  the  table,  the  number  answering  this  question  was  1,858. 
All  that  is  claimed  at  this  point,  is,  that  just  that  number, 
being  28+  per  cent  of  the  number  making  returns,  are  assisted 
to  the  extent  of  the  average  amount  stated. 

Relative  to  other  earnings,  an  examination  of  the  table 
reveals  the  fact  that  923  males  (21  per  cent  of  the  whole 
number  making  returns)  receive  an  average  amount  each  of 
$94.70  from  labor  other  than  that  performed  at  their  usual 
occupations. 

The  number  of  cases  in  which  the  wife  receives  wages 
being  4,379 »  the  average  yearly  earnings  is  seen  to  be 
$107.77. 
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As  a  resume  of  statements  relating  to  income  for  the  fami- 
lies referred  to,  we  find  the  average  income  of  the  male  head 
of  a  family,  as  established  by  4,187  answers,  is  $467.34« 
Average  income  from  wife's  earnings,  as  established  by  4,379 
answers,  is  $107.77.  Aggregating,  from  the  two  sources,  an 
average  income  of  $575.11  to  each  of  4,187  families. 

The  '^  cost  of  living,"  as  illustrated  by  an  average  of  the 
families  where  the  wife,  in  each,  assists  the  husband  in  secur- 
ing the  income,  predicated  on  answers  from  3,743  male  heads 
of  families,  is  $440.29.  Reference  to  the  table  will  show 
that  the  margin  of  income,  of  the  male  alone,  is  but  slightly 
in  excess  of  the  cost  of  living,  as  proven  by  the  averages. 
It  is  proper  to  suggest,  at  this  point,  that  the  reader  should 
notice  carefully  that  the  average  number  dependent  for  sup- 
port upon  the  males,  accounted  for  in  the  table,  is  very  small, 
comparatively  speaking,  being  but  2^^  persons  for  each.  In- 
asmuch as  it  will  be  found,  by  a  familiarity  with  the  tables  to 
follow,  in  which  the  earnings  of  children  will  appear,  that  the 
average  number  dependent  is  much  larger,  special  attention 
has  been  called  to  this  fact. 

Of  t(ie  4,879  males  making  returns,  1,277  (29+ per  cent) 
owned  the  houses  occupied.  It  will  be  seen,  by  reference  to 
the  figures,  that  payment  for  rent  is  a  principal  expenditure, — 
2,471  answers  determining  an  average  annual  payment,  for 
each,  of  $95.41.  From  the  answers  made  by  2,559  males,  we 
ascertain  that  4^^^  rooms  are  occupied  by  each  family.  A 
perusal  of  Chapters  I.  and  II.,  devoted  to  individual  returns, 
will  show  the  averages,  as  to  number  of  rooms  occupied,  and 
rent  paid,  based  upon  very  much  larger  numbers.  It  is, 
however,  regarded  as  expedient  to  show  such  facts  in  con- 
nection with  the  subject  in  hand. 

10 
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Table  n. — ^Presentation  of  Retdbns  from  Mu£  Wage  Labobbis 

WHO  HATE  MiNOB  ChILDBEN  AT  WOBX. 


Whole  Number  of  Schedules  Beet 

Hved,   •    . 

3,675. 

SCHEDULE    QUESTIONS. 

Ko.orMftlM 
anfweriog* 

AggngtLt9 
for  ftU  ]U]M  an- 

ATcnca 

for  Mch  Mate 

ADtweilac. 

Persons  dependent, 
Yearly  wages. 
Other  earnings, 
Minor  children's  earnings, 
Value  of  garden  crops,  . 
Cost  of  liying, 
Who  own  hoases,    . 
Number  of  rooms  hired. 
Bent  paid, 

3,509 
3,509 
568 
3,675 
1,156 
3,162 
1,456 
1,979 
1,984 

16,974 

$1,690,664 

$85,850 

$879,008 

$23,775 

$2,033,095 

1,456 

10,581 

$211,075 

4.84 

$181.81 

$151.14 

$239.19 

$20.57 

$642.97 

1.00 

5.35 

$106.39 

The  results  obtained  from  Table  11.  relate  exclusively  to 
returns  from  male  heads  of  families  who  are  assisted  by  earn- 
ings of  minor  children.  The  returns  used  in  the  exhibit  are 
entirely  disconnected  from  those  used  in  Table  I. 

Answers  are  presented  from  3,675  male  heads  of  families, 
representing,  approximately,  21,000  persons.  The  informa- 
tion is  of  prominent  interest,  inasmuch  as  it  forcibly  sub- 
stantiates the  claim  heretofore  frequently  made,  that  the 
head  of  the  family  depends  largely  upon  the  earnings  of 
his  children  to  enable  him  to  meet  the  expenses  incident  to 
the  usual  household  demands. 

While,  in  the  first  table,  where  the  figures  relate  to  males 
who  were  assisted  by  ^  wife's  earnings,"  the  average  number 
of  persons  dependent  for  support,  upon  each,  is  S^Vv  ^^ 
figures  in  Table  II.,  relating  to  males  who  were  assisted 
by  the  earnings  of  **  minor  children,"  determine  the  average 
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number  to  be  4^^^  persons  dependent  upon  each  male 
answering. 

As  to  the  responses  in  regard  to  '•  yearly  wages,*'  from  the 
answers  made  by  3,509  males,  it  is  ascertained  that  the 
average  amount  to  each. is  $481.81.  This  is  an  average  of 
$14.47  higher  than  the  average  determined  by  the  figures  in 
the  first  table.  ^  Other  earnings  ^  are  reported  by  568  males, 
of  the  3,675  making  returns  under  this  heading,  and  the 
average  amount  to  each  is  $151.14,  being  an  average  to  each 
of  the  whole  number  referred  to  of  $23.36. 

As  previously  stated,  the  number  of  males  making  answer 
that  they  are  assisted  by  earnings  of  minor  children  is  3,675, 
and  the  average  income  to  each  male  from  such  source  is 
$239.19.  The  income  from  private  gardens  being  an  amount 
above  all  money  outlay  on  account  of  the  same,  averages,  for 
the  1,156  answering,  $20.57.  Three  thousand  one  hundred 
and  sixty-two  males  make  statements  as  to  ^*  cost  of  living." 
The  average,  to  each,  based  upon  that  number,  is  seen  to  be 
'  $642.97. 

Adding  the  income  from  the  two  sources,  as  in  the  case  with 
the  first  table,  it  will  be  seen  that  it  averages  a  total  income 
to  the  family  of  $721.07,  being  an  excess  of  family  earnings 
oyer  family  esgpenditures  of  $78.10  each.  As  shown  by  the 
table,  the  average  number  of  persons  dependent  for  support 
upon  each  of  the  males  comprehended  in  this  presentation 
is  4^^.  Add  the  male  head  in  each  case,  and  the  average 
family,  such  as  we  are  now  referring  to,  numbers  5^^^  persons. 
We  do  not  look  for  any  objection  to  the  mild  suggestion  that 
the  family  surplus  of  $78.10  is  rather  small.  Fourteen 
hundred  and  fifty-six  males,  being  39+  per  cent  of  all  mak- 
ing returns,  owned  the  houses  occupied  by  them.  The  aver- 
age number  of  rooms  hired  by  each,  of  1,979  making  returns, 

The  average  annual  amount  paid  as  rent,  as  deduced  from 
1,984  answers,  is  $106.39. 
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Table  III. — ^Presentatiox  of  Retubns  fbom  Male  Waob  Labobebs 

WHO  HAVE  BOTH  WiVES  AND  MiNOB  CHILDREN  AT  WORK. 

Whole  Number  of  Schedules  Beceived, 1JL33, 


SCHEDULE    QUESTIONS. 


No.  of  HalM 

ADSWttlllg. 


Anragaie 
Ibr  ftU  M«lM  I 

•weriag. 


Persons  dependent, 

Yearly  wages, 

Other  earnings, 

Wife^s  and  minor  children's 
ings,     .... 


Yalae  of  garden  crops,  . 
Cost  of  living, 
Who  own  houses,    . 
Number  of  rooms  hired. 
Bent  paid. 


eam- 


1,096 

1,097 

841 

1,183 
582 
977 
555 
490 
491 


4348 

$466,982 

$28,884 

$289349 

$18305 

$587346 

555 

2,676 

$45,684 


4.42 

$425.64 

$84.70 

$211.25 

$2539 

$550.20 

1.00 

5.46 

$98.04 


Table  III.  is  made  up  from  returns  made  by  males  whose 
wives  and  minor  children  were  in  receipt  of  wages.  Eleyen 
hundred  and  thirty-three  males,  representing,  approximately, 
6,000  persons,  made  returns.  The  average  number  of  per- 
sons dependent  for  support  upon  each  of  these  males,  as  estab- 
lished by  1,096  answers,  is  4^^.  This,  it  will  be  obsenred, 
differs  but  slightly  from  the  average  entered  in  Table  11.  The 
average  annual  income  to  each  male,  as  drawn  from  1,097 
replies,  is  $425.64.  Beceipts  firom  ^  other  earnings  **  are  very 
small  in  this  division,  only  341  males  havjng  acknowledged  an 
income  from  sources  other  than  regular  occupations,  the  aver- 
age to  each  being  $84.70.  One  thousand  one  hundred  and 
thirty-three  males  who  report  earnings  by  wife  and  minor 
children,  have  an  average  annual  income  from  the  source 
named  of  $211.25. 
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The  value  of  garden  crops  being  in  excess  of  all  money  ex- 
penditures on  account  of  the  same,  amounts  to  an  average  of 
$25.39  for  each  of  532  males  answering.  Regarding  the  *^cost 
of  living,"  replies  from  977  males  who  were  assisted  by  earn- 
ings of  wife  and  minor  children  prove  that  the  average 
amount  to  each  is  $550.20.  This  amount  is  nearly  $125  in 
excess  of  the  income  to  the  male  head  of  the  family  alone,  and 
$86.69  less  than  the  united  earnings  of  the  whole  family.  Of 
the  1,133  making  returns,  532,  or  46-|-  per  cent,  owned  the 
houses  occupied  by  them. 

Four  hundred  and  ninety  returns  establish  the  fact  that  the 
average  number  of  rooms  occuj>ied  by  each  family  is  5^^. 
And,  from  491  returns,  it  is  ascertained  that  the  average 
amount  paid  for  rent,  by  each  one  answering,  is  $93.04. 
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CHAPTER    IV. 

Presentation  of  Special  Cities  and  Towns,  and  ExmsiT 

OF  Averages. 

Having,  in  Chapter  II.,  made  an  exhibit  of  the  State,  by 
counties,  in  reference  to  each  of  seventeen  questions  asked 
in  the  Individual  Schedules,  we  now  proceed  to  do  the  same 
in  detail,  in  respect  to  wage  laborers^  for  eleven  important 
centres  of  population  and  industry ;  viz.,  the  cities  of  Boston, 
Fall  River,  Lawrence,  Lowell,  Lynn,  Springfield,  Taunton 
and  Worcester ;  and  the  towns  of  Attleborough,  Wcstfield 
and  Winchendon.  The  above-named  places  are  situated  in 
different  sections  of  the  State.  We  were  led,  however,  more 
particularly  to  select  these  places,  from  the  fact  that  they  are 
each  somewhat  of  a  centre  of  a  special  industry.  Fall  River, 
Lawrence  and  Lowell  are  devoted  chiefly  to  the  manufacture 
of  cotton  goods;  Lynn,  to  ladies*  boots;  Attleborough,  to 
jewellery ;  Worcester  and  Taunton,  to  iron  goods, — such  as 
locomotives,  nails,  hollow  ware,  nuts  and  screws,  agricultural 
implements,  and  to  machinery ;  Westfield,  to  cigars  and  whips ; 
Winchendon,  to  wooden  ware, — such  as  pails,  tubs,  etc. ; 
Springfield,  to  various  industries,  among  the  most  important 
being  the  manufacture  of  firearms,  paper  boxes  and  collars, 
envelops,  postal  cards,  locomotives,  steam  car  carriages, 
etc. ;  and  Boston,  to  the  multifarious  employments  that  are 
usually  followed  in  a  large  city. 

The  same  plan  of  presentation  is  adopted  that  was  made 
use  of  in  Chapter  II.  A  showing  is  made  of  the  results 
brought  out  by  each  question  in  the  various  cities  and  towns, 
and  a  showing  of  each  city  and  town  treated  individually,  fol- 
lowed by  an  exhibit  of  averages,  which  gives  in  a  condensed 
form  the  averages  by  sexes  in  each  locality  for  each  question. 

A  somewhat  interesting  table  might  be  made  up  by  multi- 
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plying  the  average  daily  wages  of  each  town  or  city  by  the 
average  number  of  days  employed  in  the  same  town  or  city. 
This  will  produce  different  results  from  what  is  found  in  the 
table  of  yearly  wages,  as  the  multiplying  of  factors,  which 
are  themselves  averages,  cannot  produce  a  product  which  will 
agree  with  one  arrived  at  by  averaging  independently.  But 
these  results  will  be  of  value  in  a  comparcUive  way,  as  show- 
ing in  what  places  the  largest  yearly  sums  may  be  earned. 

No  statement  is  made  of  the  occupations  pursued  by  the 
persons  returning  the  schedules  from  which  these  tabulations 
are  made  up,  nor  of  the  number  pursuing  any  particular 
occupation. 

We  have  not  thought  it  advisable  to  do  this  in  this  chapter, 
any  more  than  in  preceding  ones.  The  reader  who  desires 
information  in  respect  to  occupations,  such  as  the  number 
engaged  in  certain  employments,  the  days  worked  during  the 
year,  the  wages  earned,  and  the  cost  of  living,  is  referred  to 
Chapter  V. 

By  the  table  of  daily  wages  (page  85),  it  is  seen  that  in 
the  cities  of  Fall  River,  Lawrence  and  Lowell,  where 
the  chief  business  is  the  manufacture  of  cotton  goods,  there 
is  very  nearly  an  agreement  in  the  daily  sums  earned  by 
males,  ranging  from  $1.93  to  $1.97.  The  highest  daily  wage 
seems  to  be  earned  in  Attleborough,  $2.44 ;  in  Westfield,  it 
is  $2.38  ;  and  in  Worcester,  $2.31.  The  lowest  daily  wage  is 
in  Springfield,  $1.49  ;  although  this  same  city  shows  a  yearly 
sum  earned  equal  to  $603.40,  being  exceeded  only  by  West- 
field,  where  the  yearly  wages  are  $643.79.  The  daily  wages 
of  males  are  very  low  in  Winchendon  as  compared  with  the 
other  places,  being  $1.85.  The  yearly  wages  in  this  town  are 
seen  to  be  lower  than  in  any  other,  being  $372.98. 

The  highest  amount  of  ** other  earnings"  for  males  is  in 
Springfield,  $187.34 ;  and  the  lowest  amount  in  Attleborough, 
$114.09. 

In  the  matter  of  children's  earnings,  an  extraordinary 
exhibit  is  made  by  Fall  River,  where  they  are  seen  to  be 
$456.86.  No  one  must  make  the  mistake  of  supposing  this 
is  the  average  earnings  of  each  child.  We  have  explained 
this  in  another  place,  but  we  repeat  the  explanation  here.    In 
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making  this  average,  the  children  of  ea/ch  family  are  consid- 
ered as  a  unity  whether  they  be  several  in  number,  or 
whether  there  be  but  a  single  child.  Four  hundred  and 
fifty-six  dollars  and  eighty-six  cents  represents  the  average 
earnings  per  family  of  a  child  or  children.  In  connection 
with  the  subject  of  the  profits  of  child  labor,  the  reader  is 
referred  to  our  last  Report,  Parts  I.  and  IV.,  and  to  Chap. 
II.  of  Part  III.  Especial  attention  is  called  to  pages  31  to  36, 
55,  61  to  63,  and  142  to  151.  Considering,  as  heretofore,  the 
schedules  received  from  males.  Fall  River  furnishes  the  larg- 
est per  cent  of  families  partly  supported  by  the  labor  of 
children.  In  this  city,  14  per  cent  of  those  returning 
schedules  have  children  at  work ;  in  Springfield,  12  per  cent; 
in  Lowell,  11;  in  Lawrence,  10;  in  Westfield,  but  5;  in 
Boston,  5  ;  and  in  Attleborough,  6. 

In  regard  to  those  who  own  the  houses  in  which  they  live, 
it  is  seen  that  in  Fall  River,  as  in  Boston,  there  is  but  a  small 
per  cent  of  males  in  this  fortunate  condition.  In  the  former 
place,  10  per  cent,  and  in  the  latter,  9,  are  house-owners;  in 
Lawrence,  10  per  cent;  in  Lowell,  12;  and  in  Taunton,  14: 
while  in  Springfield  and  Winchendon,  25  per  cent ;  in  Lynn 
and  Attleborough,  22 ;  and  in  Westfield,  21  per  cent  of  this 
class  show  plainly  that  other  industries,  than  the  textile,  the 
most  encourage  the  purchase  of  a  house. 

In  Lynn,  there  is  the  smallest  average  of  rooms  hired, 
3.27  ;  but  in  Boston,  the  average  is  only  3.95.  In  the  latter 
place,  the  rent  paid  is  greater  than  in  any  other,  being 
$163.29 ;  in  Winchendon — ^a  rural  town — it  is  the  smallest, 
being  $88.40. 

In  Lawrence,  the  value  of  the  kitchen  garden,  as  an  aux- 
iliary to  the  support  of  the  family,  is  greater  than  in  any  other 
of  the  twelve  places  considered,  being  $35.48  ;  Winchendon 
(a  rural  town,  as  just  remarked)  comes  next,  with  a  value 
equal  to  $24.52 ;  while  Westfield,  a  town  as  little  metropoli- 
tan, returns  an  average  of  only  $9.37. 

Westfield  and  Springfield  show  the  highest  average  for 
""cost  of  living,"— $639.13  in  the  former,  and  $631.77  in  the 
latter  place.  In  the  table  of  ^  wife's  earnings,'*  the  returns 
show  that,  in  Fall  River,  the  average  is  $226.92.     This  is  52 
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per  cent  above  the  average  for  Lawrence,  which  comes  next 
to  Fall  River  in  the  amount  earned  by  wives,  and  253  per 
cent  above  Taunton,  which  returns  the  lowest  average. 

Information  of  value  bearing  on  this  subject,  derived  from 
an  investigation  lesser  in  extent,  but  more  minute  in  par- 
ticulars, can  be  found  in  Part  IV.,  Chap.  lY.  of  our  last 
Report.  The  whole  of  the  chapter  referred  to  Will  be  worth 
the  attention  of  any  one  interested  in  this  question ;  but 
Table  III.,  on  page  360,  has  the  most  direct  bearing  upon 
the  subject. 

Throughout  these  tables,  as  throughout  all  others,  the  per- 
centages in  the  column  headed  per  cent  answering^  are  com- 
puted to  the  nearest  unit.  Thus,  a  per  cent  which  is  found 
to  be  over  fifteen  and  not  over  fifteen  and  one-half,  is  entered 
as  fifteen ;  over  fifteen  and  one-half  and  not  over  sixteen  and 
one-half,  it  is  entered  as  sixteen.  TJie  averages  for  each  per-- 
son  ajiswei'ing  are  carried  out  to  two  places  of  decimals. 
Under  the  question,  Persons  who  own  houses  (page  90),  the 
average  is  one  in  each  case,  owing  to  the  fact  that  only 
afiirmative  replies  are  tabulated.  The  two  places  of  decimals 
are  filled  in  this  column  with  ciphers,  for  the  sake  of  uni- 
formity. On  page  92,  under  the  question,  Raie  of  interest^ 
the  averages  are  represented  in  the  same  uniform  way  by 
integers  and  hundredths,  the  latter  expressed  decimally. 
On  this  same  page,  the  aggregate  for  all  persons  answering 
represents  the  total  of  the  per  cents  returned  by  the  number 
of  persons  answering. 

These  points  have  been  explained  in  other  chapters,  where 
a  similar  presentation  has  been  made,  but  are  reproduced 
here  for  the  benefit  of  the  reader  who  has  not  examined  the 
chapters  consecutively. 
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Presekt^tiiOn  of  Special  Cttibs  and  Towns  bt  Sghedulb 

Questions. 


OrrSBB  ASD  T0WH8. 


I 

11 


I 


6 


H 


2 


t 


36 

9  a 


I 


r 


Attieboroughf 
Boston, 
Fall  ftiy^r, . 
LawreniQe,  . 
Lowell, 
Lyiin^ .       • 
Spiingfi«id, 
Taunton,    . 
Westfield,  . 
WinchAnd^M, 
Worcester, . 


464 

4,945 
92$ 
712 

2,015 
784 

1,200 
295 
477 
271 

2^9 


813 
8309 
698 
4S7 
1,471 
588 
941 
200 
868 

195 
2,008 


67 

880 

77 

11,424 

75 

2,362 

6Jl 

1,240 

78 

4,189 

75 

1,724 

78 

2«855 

66 

639 

76 

1,034 

72 

579 

78 

6,065 

2M 
8.00 
3.39 

2M 
2.93 

8.19 
2M 


On  Femalea. 


Atdeborough,     , 

187 

9 

• 

7 

1$ 

■ 

1.67 

Boston, 

2,472 

824 

18 

589 

1.82 

Fall  River, . 

815 

46 

15 

71 

1.54 

Lawrence,  • 

466 

81 

7 

54 

1.74 

• 
Lowell, 

1,607 

128 

8 

184 

1.44 

Lynn, .        • 

195 

80 

15 

51 

1.70 

Springfield, 

428 

27 

6 

56 

2.07 

• 

Taunton,     . 

89 

26 

29 

69 

2.65 

Westfield,  . 

78 

9 

12 

12 

IJSS 

Winchendon, 

20 

4 

20 

7 

1.75 

Worcester, . 

612 

86 

6 

58 

1.61 
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crngB  ASD  suvus. 


I 

h 

t  8 


i 


i 


& 


■asBK 


9  i 

.8 


I 


s 


III 


Boston, 
Fall  River, . 
Lawienqe,  .• 
Lowell,       • 
L^n, . 
Springfield^ 
Tennton,     • 
Wei*fieia,  . 
Winchendon^ 
Worcester, 


464 
4,>46 

T12 

2,015 

T84 

1,200 

295 

477 

271 

2/^9 


466 

4,676 

890 

697 

2,006 

7^ 

1,165 

286 

477 

2,485 


98 
98 
96 
98 

100 
94 
97 
97 

100 
96 
97 


4^45 

48,575 
9,098 
7,090 

20,846 
7,518 

11,825 
2398 
4308 
2.7X5 

25,518 


9.97 
10^ 
10^2 
10.17 
10.13 
10.1$ 

9.72 

ioa2 
w.o» 

10.^ 
10.27 


Fem^9lB». 


Atileboroag^ 

187 

128 

98 

1.272 

9.94 

Boeton, 

2,472 

1,751 

71 

19,885 

11.07 

Fall  River, . 

815 

804 

97 

8,025 

9.95 

L^wienoe,  • 

466 

455 

98 

4,659 

10.24 

Low^, 

1,607 

1.594 

99 

16354 

10.26 

Lywi,. 

195 

178 

8> 

1,687 

9.75 

I^riagfield, 

428 

89JL 

92 

4,182 

10.57 

Taunton^    • 

89 

87 

98 

865 

9.94 

Wertfield,  , 

78 

78 

100 

848 

10.8a 

Winohendofliy 

20 

17 

85 

174 

10.24 

Woroester, . 

612 

504 

82 

5.220 

10.8§ 
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Days  Employed — Males. 


CITIES  ASD  TOWNS. 

ll 

^1 

S 
if 

3i 

it 
Hi 

Attleborough,     . 

464 

437 

94 

90,186 

206.38 

Boston, 

4,945 

4^67 

92 

1,152^66 

254.56 

Fall  River, . 

926 

704 

76 

170,818 

241.9S 

Lawrence,  . 

712 

597 

84 

150,942 

252.8S 

Lowell, 

2,016 

1,788 

89 

465,148 

260.15 

Lynn, .... 

784 

646 

82 

152,907 

236.69 

Springfield, 

1,200 

1,101 

92 

292,987 

266.11 

Taunton,     . 

295 

226 

77 

53.100 

234.96 

Westfield,  . 

477 

473 

99 

123379 

261.90 

• 

Winchendon, 

271 

200 

74 

49,108 

245.51 

Worcester, . 

2,559 

2,090 

82 

519,608 

248.61 

Females, 


Attleborough,     < 

137 

133 

97 

29,842 

224.37 

Boston, 

2,472 

2,234 

90 

669,581 

299.72 

Fall  River, . 

815 

300 

95 

69,023 

230.08 

Lawrence,  . 

466 

405 

87 

96372 

239.19 

Lowell, 

1,607 

1^10 

94 

878,549 

250.61 

Lynn, . 

195 

167 

86 

40,981 

245.39 

Springfield, 

423 

407 

96 

110,108 

270-63 

Taunton,     . 

89 

73 

82 

16,493 

225.93 

Westfield,  . 

78 

75 

96 

21,061 

280^1 

Winchendon, 

20 

9 

45 

2,100 

2.S3.33 

Worcester, . 

612 

602 

98 

171,183 

284.34 
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DaUy  Wages  of  Males, 


CITIES  ASD  TOWNS. 


8 


II 


• 


& 


& 


3i 

a  a 


• 

S 


Si 


SI 


Attleborough, 
Boston, 
Fall  River, . 
Lawrence,  . 
LoweU, 
Lynn, .       • 
Springfield, 
Taunton,     . 
Westfield,  . 
Winchendon, 
Worcester, . 


464 

4,945 
926 
712 

2,016 
784 

1,200 
295 
477 
271 

2^9 


456 

4,534 
761 
646 

1396 
601 

1,128 
266 
823 
225 

2,325 


98 
92 
82 
91 
94 
76 
94 
91 
68 
83 
90 


fl,lll  75 

10,272  51 

1,469  84 

1,246  48 

3,729  98 

1,382  26 

1,677  04 

509  52 

769  34 

416  11 

5,380  97 


t2  44 
2  26 
1  93 
1  93 

1  97 

2  30 
1  49 

1  91 

2  38 

1  85 

2  31 


Of  Females. 


Attleboroughf 

137 

187 

100 

tl36  60 

tl  00 

Boston, 

2,472 

2,241 

91 

1^96  31 

71 

Fall  River, . 

315 

297 

94 

334  15 

1  12 

Lawrence,  . 

466 

418 

90 

423  18 

1  01 

Lowell, 

1,607 

1,499 

93 

1,348  08 

87 

Lynn, •        . 

195 

167 

86 

170  90 

1  02 

Springfield, 

423 

400 

95 

334  82 

83 

.  Tannton,     . 

89 

87 

98 

84  96 

97 

Westfield,  . 

78 

62 

79 

54  00 

87 

Winchendon, 

20 

11 

44 

8  45 

77 

Worcester, . 

612 

583 

95 

452  66 

77 

86 
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[Mn. 


TteiAf  Wagtt  «f  Mallei. 


arrm  add  towns. 


.1 


1 


u 

13 

III 


Attleborougb, 
Boston, 
Fall  Riy^r, . 
Lawrence,  . 
Lowell,       . 
L^nfi, .       i 
Sprij&gfield, 
Taunton^    . 
Westfield,  . 
Win6hend6B, 
T^orcester, . 


444 

4,945 
926 
7i2 

2,015 
7d4 

1,200 
2d5 
4t7 
2tl 

^,569 


44i 

4,555 
770 
556 

1,721 
670 

1,164 
231 
475 
199 

2,158 


95 
92 
88 
78 
85 
85 
97 
78 


78 
84 


t227,444  00 

2^97,629  00 

872,705  00 

280,698  00 

888,481  00 

863,074  00 

702^858  00 

102^13  00 

805^600  00 

74|^4  00 

1,266^28  00 


1511  n 
570  28 
484  OS 
504  84 
518  85 
541  90 
608  40 
44^78 
64S79 
879  98 
588  26 


Of  Fffn^al^. 


AtQeborOugh, 
Boston,  • 
FaU  Riy6r; . 
Lftwrenoe,  • 
•  L6»well,  . 
L^A, .  • 
Sptingfield, 
Taiantont  . 
Westfield,  . 
Winchendoii, 
Worcester, . 


187 

181 

96 

.   2,472 

^,807 

98 

815 

802 

96 

466 

854 

76 

.   1,607 

1,506 

94 

195 

178 

91 

428 

412 

97 

89 

74 

88 

78 

78 

100 

20 

11 

55 

612 

610 

100 

829,085  00 

458^1  00 
79  fm  00 
84,455  00 

888,279  00 
41,091  00 
88,213  Oft 
16,108  00 
19,483  00 
1,754  00 

122*247  00 


1145  89 
196  68 
96161 
288  5t 
221  81 
280  84 
214  10 
217  60 
240  14 
159  45 
900  10 
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Other  Ba¥iivnga  of  Mala. 


CITIES  ABD  tOltSt. 


I 


S3 


Atdeborough, 
Boston, 
Fall  River, . 

IaWT6I1C6,  • 

Lowell,  • 
Lyniiv.  • 
Springfield, 
Tannton,  • 
Wesdield,  . 
Winehendon, 
Woreoster,  • 


464 

43 

4,945 

809 

926 

74 

712 

68 

2,016 

208 

784 

68 

1,200 

96 

295 

32 

477 

45 

271 

26 

2^69 

262 

9 
6 
8 
8 

10 
7 
8 

11 


9 
10 


t4,906  00 
53,007  00 

9306  00 

34,777  00 

8,529  00 

17,985  00 

5,137  00 

6,184  00 

3,298  00 

45,124  00 


tll4  09 
171  54 


169  06 
167  19 
147  05 
187  84 
160  58 
187  42 
126  65 
179  06 


Of  Female. 


AMeborongb^     . 

137 

6 

4 

tll5  00 

tl9  16 

Rostonv 

2,472 

46 

2 

5,336  00 

116 'oe 

F^'Biyer, . 

315 

3 

1 

* 

• 

Lawrence,  • 

466 

1 

- 

10  00 

10  00 

Lowell,       » 

1,607 

18 

.1 

1,632  00 

90  66 

Lynn, .       •       k       • 

195 

7 

8 

235  00 

88  57 

Springfield        • 

423 

6 

1 

378  00 

68  66 

Taunton,    . 

89 

8 

3 

530  00 

176  66 

Wefltfield,  • 

78 

1 

1 

15  00 

16  06 

Winehendon^ 

20 

- 

- 

- 

9 

Worcester, .       • 

612 

14 

2 

1,104  00 

78  86 

*  ImperflKt,  and  not  tabulated. 


88 


STATISTICS  OF  LABOR. 


[Mar. 


Children* 8  Earnings  Returned  by  Males. 


CITIES  Ain>  TOWNS. 


9 


8 


•  9 


P4 


I   - 


II 
If 

S  *  i* 

^4 


AtOeboroagh, 
Boston, 
Fall  River,  . 
Lawrence,  . 
Lowell, 
Lynn,  . 
Springfield, 
Taunton,     . 
Westfield,  . 
Winchendon, 
Worcester, . 


• 

464 

28 

6 

4,945 

266 

5 

926 

128 

14 

712 

72 

10 

2,015 

213 

11 

784 

62 

7 

1,200 

139 

12 

295 

25 

8 

477 

23 

5 

271 

22^ 

8 

2,559 

171 

7 

16,001  00 
59,243  00 


58,478  00       456  86 


(214  33 
222  71 


20,054  00 

53,785  00 

10,301  00 

49,984  00 

5,134  00 

4,844  00 

1347  00 

33,017  00 


278  58 
252  51 
198  10 
859  60 
205  86 
210  61 
83  95 
193  08 


By  Females, 


• 

Attleborough, 

137 

- 

— 

— 

- 

• 
Boston, 

2,472 

32 

1 

t3,215  00 

•100  47 

Fall  River, . 

315 

1 

- 

300  00 

sob  00 

Lawrence,  . 

466 

2 

- 

180  00 

90  00 

Lowell, 

1,607 

14 

- 

1,440  00 

103  86 

Lynn, . 

195 

3 

2 

592  00 

197  S3 

Springfield, 

423 

6 

1 

2,104  00 

850  67 

Taunton,     . 

89 

2 

2 

600  00 

300  00 

Westfield,   . 

78 

1 

1 

400  00 

400  00 

Winchendon, 

20 

- 

- 

- 

- 

Worcester, . 

612 

3 

- 

319 

106  S8 
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Unable  to  Work — Betum^  by  Males. 


CITIES  AKD  TOWNS. 


0 


i 


)s 


e 


\l 


3 


& 


t 


II 
I 


I 


8  I 


S 


■ 


Atdeborongh, 
Boston, 
Fall  River, . 
Lawrence,  • 
Lowell, 
Lynn, .       . 
Springfield, 
Taunton,     . 
Westfield,  . 
Winchendon, 
Worcester, . 


464 

4,945 
926 
712 

2,016 
784 

1,200 
295 
477 
271 

2,559 


96 
39 
11 
40 
18 
28 
8 
9 
10 
51 


2 
4 
1 
2 
2 
2 
1 
2 
4 
2 


109 
77 
11 
42 
24 
28 
4 
10 
10 
55 


1.00 
1.13 
1.97 
1.00 
1.05 
1.33 
1.00 
1.38 
1.11 
1.00 
1.08 


By  Females, 


Attleborough, 

137 

3 

2 

3 

1.00 

Boston,  ^  . 

2,472 

13 

- 

14 

1.08 

Fall  River, . 

315 

-■ 

— 

- 

Lawrence,  . 

466 

- 

- 

- 

- 

LoweU, 

1,607 

4 

- 

4 

1.00 

Lynn,  •       • 

195 

3 

1 

3 

1.00 

Springfield, 

423 

2 

- 

2 

1.00 

Taunton,     . 

89 

1 

1 

1 

1.00 

Westfield,  « 

78 

- 

- 

- 

- 

Winchendon, 

20 

- 

- 

- 

- 

Worcester, . 

612 

1 

- 

1 

1.00 

12 


»0 


STATISTICS  OF  LABOR. 


[Mw. 


P«noit»  mho  Ovm  Hotuet — Maie». 


CCraS  AMD  Towm. 


I 


g 


& 


a 
8 


2^ 


il 
In 


AttiieboTOUgh, 
Boston, 
Fall  River, . 
Lawrence,  • 
Lowell, 
Lynn, . 
Springfield, 
Taunton,     . 
Weetfield,  . 
Winchendon, 
Worcester, . 


464 

4,945 
926 
71i 

2,015 
784 

1,200 
295 
477 
271 

2,559 


102 

457 

95 

8S 

250 

169 

802 

41 

lei 

69 
422 


22 

9 

10 

id 

12 
22 
25 
14 
21 
25 
16 


lOd 
457 

95 

83 
250 
169 
802 

41 
101 

69 
422 


ijoe 

1.69 
IJOO 
IM 

1.00 
1.90 
1.00 
1.00 
1.00 
1.00 


F^mdtes. 


Atfleborougb^ 

• 

137 

3 

2 

3 

1J09 

BoMon, 

>       • 

2,472 

13 

- 

13 

1.60 

Fall  River, . 

)       • 

315 

1 

- 

1 

1.09 

Lawrence,  . 

1       • 

466 

3 

- 

8 

IM 

Lowell, 

• 

1,607 

15 

1 

15 

1.00 

L^kn, . 

1       • 

195 

3 

2 

3 

1.00 

Springfield, 

•       . 

423 

3 

1 

8 

1.00 

Tauntony    . 

>       . 

89 

d 

i 

2 

IJOO 

Westfield,  . 

•       ■ 

78 

2 

s 

2 

IM 

Wittohendon, 

•       ■ 

20 

- 

• 

JS 

- 

Worcester, . 

•       . 

612 

3 

• 

3 

1.00 

1«^«.] 
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Am/mid  of  Mortg<tge« — Males. 


CntBB  ADD  MWRB. 


It 


i 


I 

S 

i 


I 


Atfleborough, 
Boston, 
Fall  RiTer, . 
Latnrencb,  . 
Lowell, 
Lynn,  •       • 
Springfield, 
Tatinton,    . 
Wcflrtfield,  . 
Winehendon, 
Wok^cest^r, . 


4(4 

4,945 
926 
712 

2,015 
7S4 

1,200 
295 
477 
271 

$,559 


43 

251 
26 
50 
84 
75 

200 
17 
55 
85 

294 


9 

6 

8 

7 

4 

10 

17 

6 

12 

18 

11 


t41,854  00 

488,975  00 
49325  00 
48,678  Oa 
82,510  00 
98,180  00 

875,167  00 
16350  00 
84,980  00 
25348  00 

457,081  00 


t96i  n 

1,728  98 
1,916  84 

978  5t 

982  26 
1,808  46 
1376  8i 

991  18 
1345  09 

724  06 
1354  (d 


ftTM^iM. 


Atfleborough,     . 

187 

- 

- 

A 

jt 

Bo^n, 

1       • 

2,472 

7 

jti 

86300  00 

1971  4i 

FaU  Riv^r, . 

i       • 

815 

- 

- 

- 

U 

Lfttfrenoe,  • 

•       t 

4(6 

2 

- 

925  00 

mtA 

Lowell, 

1       • 

1,607 

5 

• 

4,700  00 

MO  06 

Lytin, .       . 

1       • 

195 

1 

- 

150  80 

150  o6 

Springfield, 

>       • 

4^8 

1 

- 

1,700  00 

UOOM 

Tannton,    • 

»       t 

.89 

- 

- 

- 

' 

Westfield,  . 

1       • 

t8 

2 

8 

1300  00 

000  06 

Winehendon, 

• 

60 

- 

- 

- 

^ 

Woitoestto,. 

• 

612 

2 

- 

2,700  00 

1350  00 

92 
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[Mar. 


Sate  of  littered — Males, 


» 

CITIES  Ain>  TOWNS. 

Ko.     of    Males 
answering. 

Per    cent     an- 
swering. 

3  i 

2  1 

s  a 

■ 

^  9 

Ni 

< 

Attleborough, 

464 

42 

9 

329.80 

7.85 

Boston, 

4,945 

246 

4 

1^77.90 

7.63 

Fall  River, . 

926 

26 

8 

198.70 

7.64 

Lawrence,  . 

712 

47 

6 

366.40 

7.79 

Lowell, 

2,016 

84 

4 

609.00 

7.25 

Lynn, 

784 

77 

10 

623.30 

8.09 

Springfield, 

1,200 

188 

16 

1,877.30 

7.82 

Taunton,     . 

295 

17 

6 

119.00 

7.00 

Westfield,  . 

477 

55 

11 

405.00 

7.86 

Winchendon, 

271 

85 

13 

251.30 

7.18 

Worcester, . 

2,559 

286 

11 

2,016.70 

7.05 

Females. 


Attleborough,     , 

137 

- 

- 

- 

- 

Boston, 

2,472 

6 

- 

51.00 

8.50 

Fall  Riyer, . 

315 

- 

- 

- 

- 

Lawrence,  . 

466 

3 

- 

17.00 

8.50 

Lowell, 

1,607 

5 

- 

85.00 

7,00 

Lynn,  •       . 

195 

1 

- 

10.00 

10.00 

Springfield, 

423 

2 

- 

13.00 

6^ 

Taunton,     . 

89 

- 

• 

- 

- 

Westfield,  . 

78 

3 

2 

14.00 

7.00 

Winchendon, 

20 

- 

- 

- 

- 

Worcester, . 

612 

2 

- 

16.50 

8.25 

1876.] 
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Number  of  Booms  Hired  by  Males. 


CrriES  AMD  TOWNS. 


I 


1  . 

1^ 


6 
» 


n 
it 


II 

Si 


AtUeborough, 
Boston, 
Fall  River, . 
Lawrence,  . 
Lowell, 
Ljmn, . 
Springfield, 
Taunton,     . 
Westfield,  . 
Winchendon, 
Worcester, . 


464 

4,945 
926 
712 

2,015 
784 

1,200 
295 
477 
271 

2,559 


181 

8,048 

507 

814 

1,220 

896 

577 

144 

260 

111 

1,472 


89 
62 
55 
44 
61 
51 
48 
49 
55 
41 
58 


915 
12,080 
2,488 
1,668 
6,132 
1,296 
2,953 

753 
1,280 

578 
6,951 


5.05 
3.95 
4.90 
5^1 
5.08 
8.27 
5.12 
5.23 
4.92 
5.21 
4.72 


By  Females. 


Attleborough,     . 

137 

8 

6 

31 

8.87 

Boston, 

2,472 

248 

10 

598 

2.48 

Fall  River, . 

815 

31 

10 

151 

4.87 

Lawrence,  . 

466 

23 

5 

65 

2.82 

Lowell, 

1,607 

74 

5 

198 

2.67 

Lynn, .       • 

195 

31 

16 

103 

3.32 

Springfield, 

428 

23 

5 

68 

2.96 

Taunton,     . 

89 

11 

12 

56 

6M 

Westfield,  . 

78 

15 

19 

56 

3.73 

^nchendon. 

20 

- 

- 

- 

- 

Worcester, . 

612 

32 

5 

85 

3.66 

94 


STATISWCS  OF  LA0OB* 


[M«. 


Benit  paid  iy  Maie9. 


dToa  AND  TO^nrs. 


8 

•a 


'J 


I 


9 


1  i 


M  3 


it 

is 


Atdeboroug^ 
Boston, 
FaU  River, . . 
Laurence,  . 
Lowell, 
Lyijii, . 
I^Nringfield, 
Taunton,     • 
We3tileld,  . 
Winchen/doB^ 
Wo;rcester, . 


464 

4,945 

926 

712 

2,015 

784 

1,200 

295 

477 

?71 

2,559 


192 

8,055 

522 

819 

1,219 

899 

580 

148 

260 

109 

1,487 


41 
62 
56 
45 
60 
.61 
48 
50 
55 
40 
58 


124,950  00 

498,861  00 
66314  00 
41,744  00 

137,876  00 
54,187  00 
81,178  00 
16,022  00 
85,447  00 
9,686  00 

221,910  00 


1129  94 
168  29 
127  99 
180  89 
11819 
135  99 
189  96 
108  26 
186  99 
88# 
149  99 


By  Femdl(99. 


AtdeborQugljL, 

- 
137 

7 

5 

9685  00 

r 

990  71 

Boffton, 

2,472 

258 

1^ 

29,508  00 

U4  87 

FaU  Riv9r, .        . 

815 

88 

10 

8,916  00 

11$  66 

La^ence,  . 

466 

28 

5 

1,818  00 

« 

78  89 

Lowell, 

1,607 

74 

5 

5355  00 

79  12 

Lyl^l, . 

195 

81 

16 

8,188  00 

10106 

Springfield, 

428 

28 

5 

1315  00 

7S9i 

Ta^ton,    . 

89 

U 

12 

955  00 

86« 

We8ifiel<|[,  , 

78 

15 

19 

1,699  00 

mas 

Winchendon, 

20 

- 

- 

- 

- 

Worcester, . 

612 

81 

5 

8,022  00 

97  « 
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Vcive  of  Sfardm  Cnp«  Rad$td  (y  Males. 


craxa  AXD  Towfs. 


s 


I 


1  ^ 

f 


9  6 
8  9 


ti 


hi 


Boftoiif 
Fall  River, . 
Lftwvenciei  • 
LoireUf 

Springfield, 
Tftnaton,    . 
Weitfiel^  . 
Wlaohendoa, 
Wo^poester, . 


4M 

4,945 
926 
712 

2,015 
784 

1,200 
295 
477 
271 

2,559 


72 
28 
12 
21 
42 
84 

174 
27 
59 
69 

149 


16 


1 
8 
2 
4 
15 
9 

12 

25 

6 


tl,417  00 
448  00 

188  00 

745  00 

762  00 

826  00 

8,174  00 

875  00 

.553  QOj 

1,692  00 

2,664  00 


119  66 

16  4P 
15  25 
95  48 
1«  14 

9  59 
18  24 
18  88 

9  V 

17  81 


jB^  JRM^oiM* 


Atdeborongh, 
Boeton, 
FftH  Biyer, . 
Lawrencei  . 
Lowell, 

LjBB,. 

%»riagfi^cl, 

Weifefield,  . 
WlnohendtHi, 
Worcester, . 


187 

1 

- 

$20  00 

2,472 

-  ' 

- 

- 

815 

-  1 

- 

- 

466 

1 

- 

10  00 

1,607 

- 

- 

- 

195 

- 

- 

- 

428 

8 

- 

28  00 

89 

1 

1 

15  00 

78 

X 

1 

800 

20 

- 

- 

- 

4112 

1 

- 

10  00 

•20  00 


10  00 


7  67 

15  00 
800 


10  00 


96 


STATISTICS  OF  LABOR. 


[Mar. 


Oosl  of  Living  of  Males, 


CITIES  AND  TOWNS. 

No.  of  Sdiednlei 
received. 

Per    oent     an- 
swering. 

11 

1^ 

1^^ 

Attleborough, 

464 

373 

80 

$189,300  00 

$507  50 

Boston, 

4,945 

3,374 

68 

1355,411  00 

549  91 

Fall  River, . 

926 

630 

68 

320,862  00 

509  30 

Lawrence,  . 

712 

486 

68 

233353  00 

481  17 

Lowell, 

2,016 

1.462 

72 

726,982  00 

497  25 

Lynn, . 

784 

459 

58 

251,785  00 

548  55 

Springfield, 

1.200 

1,011 

84 

638,727  00 

631  77 

Taunton,     . 

295 

159 

54 

82324  00 

517  75 

Westfield,  . 

477 

266 

56 

170.009  00 

639  IS 

Winchendon, 

271 

169 

62 

82,238  00 

486  61 

Worcester, . 

2,559 

1,753 

68 

1,029312  00 

587  17 

Of  FemcUea. 


Attleborough, 

137 

72 

52 

$14,279  00 

$198  32 

Boston, 

2,472 

1.071 

43 

202366  00 

189  18 

Fall  River, . 

315 

121 

38 

26,329  00 

217  59 

Lawrence,  . 

466 

307 

66 

60,578  00 

197  30 

Lowell, 

1,607 

1,078 

67 

189,164  00 

176  29 

Lynn,  • 

195 

81 

41 

17,349  00 

214  18 

Springfield, 

423 

206 

49 

39333  00 

192  39 

Taunton,     . 

89 

44 

49 

10,216  00 

232  18 

Westfield,  . 

Y8 

38 

49 

9,241  00 

243  97 

Winchendon, 

20 

5 

24 

789  00 

157  80 

Worcester, . 

612 

248 

40 

51,362  00 

224  84 

1876.] 
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Number  of  Volumes  in  Library — Males. 


CITIES  AND  TOWKS. 


3 

a 

II 


O 


!-l 


8 

3  • 


s  ? 


3  i 

«  3 


I 


ISs 


• 


AttleboTongh, 
Boston, 
Fall  River, . 
Lawrence,  . 
Lowell, 
Lynn, .        • 
Springfield, 
Taunton,     . 
Westfield,  . 
Winchendon, 
Worcester, . 


464 

4,945 
926 
712 

2,016 
784 

1,200 
295 
477 
271 

2,559 


5 

1 

38 

- 

4 

- 

14 

2 

61 

3 

23 

3 

24 

2 

8 

3 

18 

4 

8 

3 

40 

2 

720 
6,292 
1,033 
2,506 
7.285 
8,057 
3,638 
1,160 
4,209 
1,827 
5,522 


144.00 
165.58 
258.25 
179.00 
119.43 
132.91 
151.60 
140.00 
233.83 
228.37 
138.05 


Females. 


Atdeborough,     , 

137 

- 

- 

- 

- 

Boston, 

2,472 

- 

- 

- 

- 

Fall  River, . 

315 

- 

- 

- 

- 

Lawrence,  . 

466 

- 

- 

- 

- 

Lowell, 

1.607 

5 

- 

310 

62.00 

Lynn, .        • 

195 

1 

- 

100 

100.00 

Springfield, 

423 

. 

- 

- 

Tannton,     • 

89 

- 

- 

- 

- 

Westfield,  . 

78 

- 

- 

- 

- 

Winchendon, 

20 

- 

- 

- 

- 

Worcester, . 

612 

2 

- 

450 

225.00 

IS 
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STATISTICS  OF  LABOR. 


[Mar. 


Wifdi  Earnings. 


CrriRR  AND  TOWNS. 

1 

1^ 

^  1 

Per    oent    an- 
cwerlng. 

III 

Atdeborough,     . 

464 

SI 

7 

tS,112  00 

tl00  88 

Boston, 

4,945 

278 

5 

85,779  00 

134  73 

Fall  River, . 

926 

79 

8 

17,927  00 

226  92 

Lawrence,  . 

712 

66 

9 

9342  00 

149  12 

Lowell, 

2,015 

195 

10 

27342  00 

142  77 

Lynn, . 

784 

72 

9 

9328  00 

129  55 

Springfield, 

1,200 

86 

7 

10395  00 

120  87 

Taunton,     . 

295 

16 

5 

1,028  00 

64  25 

Westfield,   . 

477 

40 

8 

4,757  00 

118  92 

Winchendon, 

271 

20 

7 

2,577  00 

128  85 

Worcester, . 

2,559 

160 

6 

• 

19,106  00 

119  41 

1876.] 
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Pbesentation  bt  Cities  and  Towns. 


Attleborouob. 
Whole  Number  of  Schedules  Received,— Mdka^  464 ;  Females,  137. 


8CHBDULE    QUE8> 

HUMBBB  Aviwumio. 

Pkx  csmt 

▲▼■BAOK  VOX  EACH  FXX- 
SOH  AH0WXBXHO. 

TI0N8. 

MaIm. 

FttDUdM. 

H. 

F. 

HalM. 

FttDUdM. 

Persons  dependent. 

818 

9 

67 

7 

2.84 

1.67 

Hoars  employed,    . 

456 

128 

98 

93 

9.97 

9.94 

Days  employed, 

437 

188 

94 

97 

206.38 

224.37 

Daily  wages,  . 

456 

137 

98 

100 

$2.44 

$1.00 

Yearly  wages. 

445 

181 

95 

96 

1511.11 

$145.80 

Other  earnings. 

48 

6 

9 

4 

$114.09 

$19.16 

Wife^s  earnings. 

81 

- 

7 

- 

$100.38 

- 

Children's  earnings, 

28 

- 

6 

- 

$214.82 

- 

Unable  to  work,     . 

7 

8 

1 

2 

1.00 

1.00 

Who  own  houses,   . 

102 

8 

22 

2 

1.00 

1.00 

Amount    of   mort- 

gage, . 

48 

- 

9 

- 

$961.72 

- 

Rate  of  interest. 

42 

- 

9 

- 

7.85 

- 

Number   of  rooms 

hired,  •       • 

181 

8 

89 

6 

5.05 

8.87 

Rent  paid. 

192 

7 

41 

5 

$129.94 

$90.71 

Value     of    garden 

crops,  .       •       • 

72 

1 

16 

— 

$19.68 

$20.00 

Cost  of  llTing, 

878 

72 

80 

62 

$507.50 

$198.82 

Number  of  volumes 

in  library,    . 

5 

1 

144.00 

100 


STATISTICS  OF  LABOR. 


[Mar. 


BOSTOK. 

Whole  Number  of  Schedules  Received,— Malet,  4,94S ;  Females,  2,472. 


SCHEDULE  QUES- 

HtnCBBB AN8WBBIXO. 

PSXOBXT 
AHSWXBDia. 

ATBBAOB  lOB  BACH  FeB^ 
SOS  AXSWBBDIO. 

TIONS. 

ICales. 

Females. 

M. 

F. 

Males. 

Feuutlee. 

Persons  dependent, 

3,809 

324 

77 

13 

3.00 

1^2 

Hours  employed,    . 

4,676 

1,751 

93 

71 

10.39 

11.07 

Days  employed, 

4,667 

2.234 

92 

90 

254.56 

299.72 

Daily  wages,  . 

4,634 

2,241 

92 

91 

t2.26 

$0.71 

Yearly  wages, 

4,556 

2,307 

92 

93 

1570.28 

$198.68 

Other  earnings, 

309 

46 

6 

2 

1171.54 

$116.00 

Wife's  earnings, 

278 

— 

5 

- 

fl34.72 

- 

Children's  earnings, 

266 

32 

5 

1 

1222.71 

$100.47 

Unable  to  work. 

96 

13 

2 

- 

1.13 

1.08 

Who  own  houses,   . 

457 

13 

9 

- 

1.00 

1.00 

Amount    of    mort- 
gage,  . 

261 

7- 

6 

- 

$1,728.98 

$971 .43 

Bate  of  interest,     . 

246 

6 

4 

— 

7.63 

8.50 

Number   of  rooms 
hired,  . 

3,048 

248 

62 

10 

3.95 

2.48 

Rent  paid. 

3,055 

258 

62 

10 

$163.29 

$114.37 

Value    of    garden 
crops,  . 

28 

- 

- 

- 

tl6.00 

— 

Cost  of  living. 

3.374 

1,071 

68 

43 

$549.91 

$189.13 

Number  of  volumes 
in  library,    . 

38 

- 

- 

- 

165.58 

- 

1876.] 
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Fall  Riveb. 

Whole  Number  of  Schedules  Beceived,— Males,  926;  Females,  315, 


SCHEDULE    QUES- 
TIONS. 


NnXBBB  AVBWXBDie. 


Persons  dependent, 

Hours  employed. 

Days  employed, 

Daily  wages,  . 

Yearly  wages, 

Other  earnings, 

Wife^s  earnings, 

Children's  earnings, 

Unable  to  work. 

Who  own  houses. 

Amount    of    mort- 
gage.  ■ 

Rate  of  interest, 

Number  of   rooms 
hired,  . 

Rent  paid. 

Value    of    garden 
crops,  . 

Cost  of  living. 

Number  of  volumes 
in  library,    . 


Femalei. 


698 

890 

704 

761 

770 

74 

79 

128 

39 

95 

26 
26 

607 
522 

12 
630 


46 
304 
300 
297 
302 


31 
33 


121 


Pbb  obht 

AxSWSBIICOk 

M. 

F. 

76 

16 

96 

97 

76 

95 

82 

94 

83 

96 

8 

1 

8 

- 

14 

— 

4 

- 

10 

- 

3 

- 

3 

- 

66 

10 

66 

10 

1 

- 

68 

38 

- 

- 

▲VSRAGB  rOB  B^CH  PBB- 
SON  AXBWBBniO. 


Males. 


3.39 

10.22 

241.93 

11.93 

1484.03 


$226.92 

$466.86 

1.97 

1.00 

$1,916.34 
7.64 

4.90 
$127.99 

$16.26 
$609.30 

268.26 


F«inalM. 


1.64 

9.96 

230.08 

$1.12 

$261.61 


$300.00 


1.00 


4.87 
$118.66 


$217.69 


*  Imperfect,  and  not  tabulated. 
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STATISTICS  OF  LABOR. 


[Mar. 


Lawrekob. 
Whole  Number  of  Schedules  Beceivedi^Maks^  712;  Females,  466, 


SCHEDULE    QUES- 
TIONS. 


Persons  dependent. 

Hours  employed, 

Days  employed. 

Daily  wages,  . 

Yearly  wages. 

Other  earnings, 

Wife^s  earnings, 

Children's  earnings 

Unable  to  work. 

Who  own  houses. 

Amount    of    mort- 
gage,  . 

Bate  of  interest, 

Number  of  rooms 
hired,  . 

Rent  paid. 

Value    of    garden 
crops,  . 

Cost  of  living. 

Number  of  volumes 
in  library,    . 


KUMBKX  AMSWMMiaa, 


Malu. 


437 

697 

597 

646 

556 

58 

66 

72 

11 

88 

50 
47 

814 
819 

21 
486 

14 


FtmalM. 


81 
455 
405 
418 
854 
1 


2 
2 

28 
28 

1 
807 


Pbe 

CMMT 

Ambwkbxq. 

M. 

P. 

61 

7 

98 

98 

84 

87 

91 

90 

78 

76 

8 

- 

9 

- 

10 

- 

1 

- 

10 

- 

7 

- 

6 

- 

44 

5 

45 

5 

8 

- 

68 

66 

2 

- 

AVnUOB  vox  RACK 

80V  AxvwunN. 


Matot. 


2.84 
10.17 

252.88 

tl.98 

1504.84 

9169.06 

$149.12 

$278.58 

1.00 

1.00 

$973.56 
7.79 

5.81 
$180.85 

$35.48 
$481.17 

179.00 


1.74 

10.24 

289.19 

$1.01 

$288.57 

$10.00 


$90.00 


1.00 


$462J»0 
8^ 


2.82 
$78^ 


$10.00 
$197.80 


1876.] 


PUBLIC  DOCUMENT— No.  31. 


108 


LOWEIX. 

Whole  Number  of  Schedules  Reeetvedf— Males,  2,015}  Females,  1,607, 


SCHEDULE    QUB8- 

PSB  CBHT 

▲YBRAaS  rOB  BACH  PBB- 
0OH  AHSWSBntO. 

TIOHS. 

Hales. 

remalM. 

M. 

F. 

HalM. 

FtmalM. 

Persons  dependent, 

1,471 

128 

73 

8 

2.89 

1.44 

Hours  employed,    • 

2,008 

1,594 

100 

99 

10.13 

10.26 

Days  employed. 

1,788 

1,610 

89 

94 

260.15 

250.61 

Daily  wages,  • 

1396 

1,499 

94 

93 

11.97 

$0.87 

Yearly  wages. 

1,721 

1,506 

85 

94 

$513.35 

$221.30 

Other  earnings, 

208 

18 

10 

1 

1167.19 

$90.66 

Wife^s  earnings,     • 

195 

- 

10 

- 

1142.77 

• 

Children's  earnings. 

218 

14 

.  11 

- 

1252.51 

$102.86 

Unable  to  work. 

40 

4 

2 

- 

1.05 

1.00 

Who  own  houses,  . 

250 

15 

12 

1 

1.00 

1.00 

Amonnt    of   mort- 

gage,  . 

84 

5 

4 

- 

1982.26 

$940.00 

Rate  of  interest, 

84 

5 

4 

- 

7.25 

7.00 

Number  of   rooms 

hired,  . 

1,220 

74 

61 

5 

5.03 

2.67 

Rent  paid. 

.    1,219 

74 

60 

5 

$113.10 

$79.12 

Value    of    garden 

orope,  . 

42 

- 

2 

- 

$18.14 

- 

Cost  of  liTing, 

1,462 

1,078 

72 

67 

$497.25 

$176.29 

Number  of  volumes 

in  library,    . 

61 

5 

S 

119.43 

62.00 

104 
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[Mar. 


Lnm. 
Whole  Number  of  Scfudulai  Beceived,— Mates,  784;  Femaiet,  195. 


SCHEDULE    QITBS- 

NniniRm  Axswimo. 

PXBCEMT 
AVSWXUIG. 

AVXKAOB  lOB  SACS  FSI- 

■ov  AmwoEva. 

TIONS. 

Males. 

Femalei. 

M. 

F. 

HalM. 

FemalN. 

Persons  dependent. 

588 

30 

75 

15 

2.93 

1.70 

Hours  employed,    . 

740 

173 

94 

89 

10.16 

9.75 

Days  employed, 

646 

167 

82 

86 

236.69 

245.39 

Daily  wages,  . 

601 

167 

76 

86 

$2.30 

$1.02 

Yearly  wages. 

670 

178 

85 

91 

•541.90 

$230.84 

Other  earnings, 

58 

7 

7 

3 

$147.05 

$33.57 

Wife's  earnings. 

72 

- 

9 

- 

$129  J» 

- 

Children's  earnings. 

52 

3 

7 

2 

$198.10 

$197.33 

Unable  to  work. 

18 

3 

2 

1 

1.33 

1.00 

Who  own  houses,  . 

169 

3 

22 

2 

1.00 

1.00 

Amount    of    mort- 
gage,   . 

75 

1 

10 

- 

$1,308.40 

$150.00 

Rate  of  interest,     . 

77 

1 

10 

- 

8.09 

10.00 

Number   of  rooms 
hired,  . 

896 

31 

51 

16 

3.27 

3.32 

Bent  paid, 

399 

31 

51 

16. 

$135.80 

$101.06 

Value     of    garden 
crops,  . 

34 

- 

4 

- 

$9.59 

- 

Cost  of  living, 

459 

81 

58 

41 

$548.55 

$214.18 

Number  of  volumes 
in  library,    . 

23 

1 

3 

- 

182.91 

100.00 

1876.] 
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Spbimofield. 
Whole  Number  of  Schedules  Beoeived,— Males,  1,200;  Females,  423. 


SCHEDULE   QUES- 

NDMBBB  AXSWBSIIIO. 

Psm  CSNT 
AVSWSRIVO. 

AVSKAOK  rOB  EACH  PBB- 
80H  ANSWSBXnO. 

TIONB. 

Malei. 

FenuUei. 

M. 

F. 

Mate!. 

Females. 

Persoos  dependent. 

941 

27 

78 

6 

3.03 

2.07 

Hours  employed,    . 

1,166 

891 

97 

92 

9.72 

10.57 

Days  employed, 

1,101 

407 

92 

96 

266.11 

270.63 

Daily  wages,  . 

1,128 

400 

94 

95 

tl.49 

$0.83 

Yearly  wages, 

1,164 

412 

97 

97 

$603.40 

$214.10 

Other  earnings, 

96 

6 

8 

1 

tl87.34 

$63.00 

Wife's  earnings, 

86 

- 

7 

- 

1120.87 

- 

Children's  earnings, 

139 

6 

12 

1 

$369.60 

$360.67 

Unable  to  work. 

28 

2 

2 

- 

1.00 

1.00 

Who  own  houses,   . 

302 

3 

26 

- 

1.00 

1.00 

Amount    of    mort- 
gage,  . 

200 

1 

17 

- 

$1^76.83 

$1,700.00 

Rate  of  interest. 

188 

2 

16 

- 

'       7.32 

6.60 

Number  of   rooms 
hired,  . 

677 

23 

48 

6 

6.12 

2.96 

Bent  paid. 

680 

23 

48 

6 

$139.96 

$78.91 

Value    of    garden 
crops,  . 

174 

3 

16 

- 

$18.24 

$7.67 

Cost  of  living, 

1,011 

206 

84 

49 

$631.77 

$192.39 

Number  of  volumes 
in  library,    . 

24 

- 

2 

- 

161.60 

- 

14 


106 


STATISTICS  OF  LABOR. 
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Taumtok. 
Whole  Number  of  Schedulea  Beoeived,—Maie»,  295}  Fematet,  89. 


BOFlCPUT^iB   quKfi. 

KUIOBB  AXSWBSIHG. 

AHsmtBoro. 

AVSBAOB  FOm  BACK  PXB- 

•ov  Aaiwunra. 

TlOyS. 

Males. 

Femalet. 

H. 

r. 

Males. 

F^aata.. 

Persons  dependent, 

200 

26 

68 

29 

8.19 

2j65 

Hoots  employed,    . 

286 

87 

97 

98 

10.12 

9.94 

Days  employed. 

226 

78 

77 

82 

284.96 

225S3 

Daily  wages,  • 

266 

87 

91 

98 

tl^l 

$0.97 

Yearly  wages. 

231 

74 

78 

88 

$448.78 

$217.60 

Other  earnings. 

82 

8 

11 

8 

$160.58 

$176j66 

Wife^s  earnings,     . 

16 

- 

5 

- 

$64.25 

- 

Children's  earnings. 

25 

2 

8 

2 

$205.36 

WOM 

Unable  to  work. 

8 

1 

1 

1 

1.88 

IM 

W  ho  own  houses,  . 

41 

2 

14 

2 

1.00 

IM 

Amount    of    mort- 
gage,  . 

17 

- 

6 

- 

$991.18 

— 

Rate  of  interest,     . 

17 

- 

6 

- 

7.00 

- 

Number  of  rooms 
hired,  . 

144 

11 

49 

12 

5.28 

5M 

Rent  paid. 

148 

11 

50 

12 

$108.25 

•86.81 

Value    of    garden 
crops,  . 

27 

1 

9 

1 

$18.88 

$15i)0 

Cost  of  living, 

159 

44 

54 

49 

$517.75 

$282.18 

Number  of  volumes 
in  library,    . 

8 

- 

8 

- 

140X)0 

1876.] 
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Wbstfield. 
Whole  Number  of  Schedules  Received,— Malea,  477;  Females,  78. 


8CHKDULB   QUX8- 

XrUMBBB  AMgWMUKQ, 

VMM,  cmn 

AYVSAOB  worn  BAOH  Pbb- 
MV  AllBWBBniG, 

Tioxrs. 

• 

lUkt. 

Fematot. 

IC 

r. 

lUlM. 

F«mAlM. 

Persons  dependent, 

868 

9 

76 

12 

2.84 

1.83 

Honra  employed,    . 

477 

78 

100 

100 

10.08 

10.80 

Days  employed. 

478 

75 

99 

96 

261.90 

280.81 

Dafly  wages,  . 

823 

62 

68 

79 

t2.d8 

10.87 

Tearly  wages. 

475 

78 

99 

100 

t643.79 

t249.14 

Other  earnings, 

46 

1 

9 

1 

tl37.42 

tl5.00 

Wife's  earnings,     . 

40 

- 

8 

- 

tll8.92 

- 

Children's  earnings. 

28 

1 

5 

1 

t210.61 

t400.00 

Unable  to  work,     . 

9 

- 

2 

- 

1.11 

- 

Who  own  houses,  • 

101 

2 

21 

8 

1.00 

1.00 

Amount   of    mort- 
gage,  . 

65 

2 

12 

8 

tl^46.09 

t600.00 

Bate  of  interest. 

55 

2 

11 

2 

7.86 

7.00 

Number  of   rooms 
hired,  . 

260 

16 

65 

19 

4.92 

8.73 

Rent  pidd. 

260 

16 

65 

19 

tl86.38 

tll3.26 

Value     of   garden 
crops,  .               • 

69 

1 

12 

1 

t9.87 

t3.00 

Cost  of  Hving, 

266 

88 

66 

49 

•639.18 

t248.97 

Number  of  yolumes 
in  library,    . 

18 

- 

4 

- 

288.83 

- 
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WiMOHEiaKtH. 

Whole  Number  of  ^(Aedules  Received,— Males,  271 ;  Femalet,  20. 


NUMBXH  AKSWXBn«. 

PSB  CB>T 
AKtWXBXHtt. 

AVSBA6B   TOK  BAGS  PKB- 

SCHEDULE  'QUES- 

TIONS. 

MaIm. 

Fenulet. 

M. 

».. 

MalM. 

'~^ 

Persons  dependent, 

195 

4 

72 

20 

2.95 

1.75 

Hours  employed,    . 

259 

17 

96 

85 

10.48 

10.24 

Days  employed, 

200 

9 

74 

45 

245.51 

233.38 

Daily  wages,  . 

225 

11 

83 

44 

tl^ 

to.n 

Yearly  wages. 

199 

11 

73 

55 

t372.98 

tl59.45 

Other  earnings. 

26 

- 

9 

- 

tl26.65 

- 

W  ife's  earnings,     . 

20 

ft 

7 

- 

tl28.85 

- 

Children's  earnings. 

22 

- 

8 

- 

t83.95 

- 

Unable  to  work,     . 

10 

- 

4 

- 

1.00 

- 

Who  own  houses,   . 

69 

- 

25 

- 

1.00 

- 

Amount    of    mort- 
gage. 

85 

- 

13 

- 

1724.08 

• 

Rate  of  interest,     . 

35 

- 

13 

- 

7.18 

- 

Number  of   rooms 
hired,  . 

111 

- 

41 

- 

5.21 

• 

Rent  paid, 

109 

- 

40 

- 

•88.40 

- 

Value     of    garden 
crops,  . 

69 

— 

25 

- 

124.52 

• 

Cost  of  living, 

169 

5 

62 

24 

1486.61 

tl57.80 

Number  of  volumes 
in  library,    . 

8 

- 

3 

- 

228.37 

• 
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WOROBSTEB. 

Whole  Number  of  8cheduk$  Seeeived,— Males,  2,659;  Femdlea,  612. 


SCHEDULE  QUES- 

Numnt Avswuaita. 

PSKCBHT. 

Avswuoito. 

Atsxaob  fob  bach  Pbb- 

■OK  AXflVBBDTO. 

TIONS. 

Malw. 

Fcnulw. 

M. 

F. 

Mate!. 

FemalM. 

Persons  dependent, 

2,003 

36 

78 

6 

3.01 

1.61 

Hours  employed,    . 

2,485 

504 

97 

82 

10.27 

10.36 

Days  employed, 

2,090 

602 

82 

98 

248.61 

284.34 

Daily  wages,  . 

2,326 

583 

90 

95 

12.31 

10.77 

Yearly  wages. 

2,153 

610 

84 

100 

1588.26 

t200.40 

Other  earnings. 

252 

14 

10 

2 

tl79.06 

t78.85 

Wife^s  earnings,     . 

160 

- 

6 

- 

tll9.41 

- 

Children's  earnings, 

171 

3 

7 

- 

tl9S.08 

tl06.33 

Unable  to  work. 

51 

1 

2 

.- 

1.08 

1.00 

Who  own  houses,   . 

422 

3 

16 

- 

1.00 

1.00 

Amount    of    mort- 
gage,  . 

294 

2 

11 

- 

11,554.69 

$1,350.00 

Rate  of  interest,     . 

286 

2 

11 

- 

7.05 

8.25 

Number   of  rooms 
hired,  . 

1.472 

32 

58 

5 

4.72 

3.66 

Rent  paid, 

1,487 

31 

58 

5 

tl49.23 

t97.48 

Value    of    garden 
crops,  . 

149 

1 

6 

— 

•17.81 

tio.oo 

Cost  of  living. 

1,753 

248 

68 

40 

1587.17 

1224.84 

Number  of  volumes 
in  library,    . 

40 

2 

2 

- 

138.05 

225.00 
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Exhibit  of  Ayebages  fob  Special  Cities  and  Towns. 

In  the  three  tabulated  pages  following,  is  presented,  in  a 
condensed  form,  a  statement  of  the  averages,  by  sexes,  for 
each  inquiry  for  each  city  and  town. 

These  averages,  in  a  few  cases,  are  made  up  from  a  small 
number  of  returns ;  and  that  no  one  may  fall  into  the  error  of 
ascribing  the  same  value  to  each  of  them,  we  desire  to  dis- 
tinctly impress  this  fact  upon  the  reader.  We  have  not 
thought  it  best  to  discard  any  average,  even  when  derived 
from  only  two  or  three  returns,  as  it  t9  of  some  importance. 
The  basis  from  which  the  average  is  drawn,  can  be  seen,  in  all 
cases,  by  reference  to  the  preceding  tables,  so  that  the  reader 
has  the  opportunity  of  forming  his  own  estimate  of  its  worth 
or  worthlessness.  Some  of  the  averages  are  based  on  more 
than  four  thousand  returns,  and,  in  most  cases,  the  returns 
are  from  one  hundred  to  five  hundred  in  number. 

We  think  the  numbers  generally  are  sufficiently  laige  to 
make  the  averages  of  considerable  importance.  If  they  do 
not  show  the  exact  condition  of  things,  which  could  only  be 
arrived  at  by  having  complete  returns  from  every  wage  laborer 
in  the  cities  and  towns  considered,  they  are  likely  to  serve  as 
a  tolerably  correct  index  of  that  condition.  We  present  the 
facts  J  as  the  people  of  the  Commonwealth  have  stated  them  to 
us.  We  send  them  back  now  to  the  people,  with  but  little 
of  comment,  for  their  consideration. 

Wherever  there  are  blank  spaoes  in  the  columns,  there 
were  either  no  returns  or  the  question  was  inapplicable. 


1876.] 


PUBLip  DOCUMENT— No.  31, 


111 


i 


i 


I 


I 


I 


-^J* '^*<  OJ  1-1 1^  Q 

(<•  0>)  «-H  O  to  O 
•     ■■••■ 

r^  O  Qi  ^5  QO  O 


oSSuSooooom 

^  >^       O    '  i-i(N  QO  C>l  00  O  b» 

55  ^     o>         <o  l:r  r^^ 


'^t>.0000-*<OC^OOOO<OOi^»OQQt-0 

QO^apo>QOO«-i«ooo»or-«Qq'^rHO 


C<l 


•       •        •       •        •  Jl 

r-<  Oi  Q  '-  »-*  • 


o 
o 


00  «o 


•9 


I  5  I  ^-  I   I  ^Q«5  I  b!  I 


<M 


0>  <M  CO  CO  CO 
00  (N  0%  O)  O 

•        •        •        •        • 

OOO  »-«  —«  "^ 


0»000)000<00>0»C<400C^ 


*    «0  «0  rH  f-i  «0  b»  ^  t>»  lO  0>  QO 


<M  1-1  Q  »0 


<Mr^G^«-400Q      i^  99  2  ?2  ^  ?2  tr      ?5 


I         •        •       •       • 

'   O  rH  1-^  tM 


I 


^i-iC>QQ0(O    '  Q  rH  ^  »-«  00  C^  "^    '  OJ 

r-ioa«»o>^       O  l^  '^       ?2 


a>(O(O00'^<N^^00O0000kO0»Oi-^Q0 


28 


CO 


COO(NC4'Ot^t»i-'COXOO»COOO>»^ 

•       »••       •       •       •       •   ^»       ••••••• 

0'^'>«Oi-i-^C4^«Haot»eooo<oo»*o 
«^  >o  4»  t^  t^  C^  ^  G4  <o»:^<^<o 


1 
I 

a 

1 


I 


(O  Oi  00  O  CO  r^ 

«^o>  •«*■—  oo 

CN«»<«}4  1-1 
C^        1-"  «»• 


88 


00  t>  o  oo 

*       •       •       • 

00 


ooo»55'^^oo5cooot^oooo>cq«o 

<M0><0G^»-<^©"^i-^i^i^t*'O0»0>b»'^ 

o  i-«  ^  (N  o>  r^^^s*^ 


••1 

- «•  •sf*'^  '2  "8 

"g  Sd         oEa       (Q        O        fl 

9_r  a       mSP      3       -       » 

0,  §  S"3  8iS3  Sg  all  g^lj 


i 

SI 

1 

DATISTICS  OF  LABOR. 

1 

s.19 
10.12 

234.96 

$1.91 

$443.78 

$160.53 

$64.26 

$205.36 

1.33 

1.00 

$991.18 

7.00 

6.2S 

$108.26 

$13.88 

$517.76 

140.00 

1 

1 

2.07 
10.67 
270.53 
$033 
$214.10 
$63.00 

$360.67 
1.00 
1.00 

$1,700.00 

6.60 

2.96 

$76.91 

$7.67 

$192.39 

i 

• 

i 

1 

1.70 
9.76 

245.39 

$230.84 
$33.67 

$197.33 
1.00 
1.00 

$150.00 
10.00 
3.32 

$101.06 

100.00 

1 

s 

i 
1 

i 

1.44 

10.26 
260.61 

$0.87 
$221.30 
$90,66 

$102.86 
1.00 
1.00 

$940.00 

7.00 

2.67 

$79.12 

$176.29 
62.00 

i 

239 

10.13 

260.16 

$i.97 

513.35 

167.19 

142.77 

262.51 

1.06 

1.00 

$982.26 

7.26 

5.03 

$113.10 

$18.14 

$497.25 

119.43 

oi 

UWldren's  earnings, 
Dn&ble  to  work,     . 
Who  own  houses,   . 
Amount  of  mortgage,    . 
Bate  of  interest,      , 
Number  of  rooms  hired. 
Rent  paid,       . 
Value  of  garden  crops,  . 
Cost  of  living,        .        . 
Number  of  volumes  in  librar 

[Mm. 
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CHAPTER  V. 

Peesentatiok  of  Twenty  Important  Occupations,  and 

Exhibit  of  Averages. 

As  stated  in  Chapter  I. ,  the  whole  number  of  occupations 
represented  by  the  wage  laborers  whose  returns  are  tabulated 
in  Part  I.,  is  about  950.  This  number  is  arrived  at,  by  count- 
ing as  distinct  emplojrments,  the  various  subdivisions  of  work 
that  are  found  in  such  occupations  as  shoemaking,  the  mak- 
ing of  textile  fabrics,  etc.  It  would  have  been  of  great  value 
to  have  tabulated  the  returns  respecting  each  of  these  occupa- 
tions and  the  branches  thereof,  separately,  but  to  have  done 
so  would  have  extended  our  Report  considerably  beyond  the 
limits  which  seemed  proper  to  us,  and  would  have  involved 
the  exclusion  of  much  of  the  matter  contained  in  the  preced- 
ing chapters,  unless  indeed  we  had  chosen  to  make  it  still 
larger. 

Appreciating  fully  the  value  of  the  returns  as  amnectedwith 
occupations^  we  have  separated  from  the  mass  the  schedules 
received  from  all  persons  following  any  one  of  twenty  selected 
occupations,  and  tabulated  them.  The  results  of  that  work 
are  shown  in  the  tables  of  this  chapter. 

The  occupations  thus  treated  are  those  which  the  following 
classes  of  persons  pursue;  viz.,  armorers,  blacksmiths,  cabi- 
net makers,  carpenters,  common  laborers,  curriers,  cutlers, 
chair  makers,  domestic  servants,  factory  operatives  (classified 
under  three  general  heads,— cotton  factory  operatives,  fiictory 
operatives,  and  woollen  factory  operatives, — each  with  subdi- 
visions), farm  laborers,  jewellery  makers,  machinists,  masons, 
painters,  paper  makers,  shoemakers  (including  boot-makers), 
straw  workers,  tanners,  and  whip  makers.  These  occupa- 
tions, with  their  subdivisions,  amount  to  about  140  in  num- 
ber. This  is  about  one-fifth  the  occupations  enumerated  in 
Chapter  I.    The  list  found  there  embraces  all  the  employments 
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and  branches  of  employments  followed  by  the  wage  laborers 
of  the  State,  who  made  returns  to  this  office. 

In  this  tabulation  by  occupations,  only  three  questions  are 
considered, — the  days  employed^  the  yearly  wages  earned^  and 
the  cost  of  living.  Two  presentations  are  made.  The  first 
is  by  counties^  showing  the  number  of  males  and  of  females 
pursuing  each  occupation,  and  the  facts  respecting  the  three 
questions  mentioned  above ;  and  the  second,  by  occupations^ 
showing  the  number  of  each  sex  pursuing  each  occupation,  for 
the  different  counties  and  for  the  State,  and  the  facts  in  respect 
to  the  three  questions  with  reference  to  all  persons  following 
either  of  the  occupations. 

The  returns  received  from  operatives  employed  in  cotton 
and  woollen  mills,  were  in  such  shape  as  necessitated  their 
being  classified  under  three  general  heads ;  viz.,  cotton  fadory 
operatives^  toootlen  factory  operatives^  and  factory  cperativesy 
the  latter  embracing  those  who  failed  to  mention  the  material 
worked  upon,  but  who  were  supposed  to  be  workers  upon 
either  cotton  or  woollen. 

The  term  undesignated  appearing  among  the  subdivisions 
of  an  occupation,  indicates  that  each  person,  whose  return  is 
so  tabulated,  entered  his  or  her  occupation  upon  the  Individual 
Schedule,  under  its  general  name.  For  instance,  undesignated^ 
among  shoemakers,  indicates  those  who  returned  themselves 
simply  as  shoemakers  without  any  more  particular  designation 
to  indicate  the  branch  of  the  trade  followed . 
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Presentation  bt  Counties. 


BARNSTABLE    COUNTY. 


0CCUPAT10K8. 


BlacksmithB, . 
Carpenters,  . 
Common  laborers, . 
Cnrriers,  •  • 
Domestic  serrants. 
Factory  operatives, 
Farm  laborers, 
Jewellery  maker, 
Machinists,  . 
Masons, . 
Painters, 
Shoemakers,  . 
Straw  worker, 


00 


DATS  EMPLOrKD. 


9    e 

a  I 


M. 

7 

M. 

132 

M. 

87 

M. 

6 

F. 

64 

F. 

6 

M. 

83 

M. 

1 

M. 

6 

M. 

20 

M. 

29 

M. 

5 

F. 

1 

2,043 

23,780 

19,223 

1,071 

14,964 

1,359 

18,389 

200 

1.097 

3,047 

4,416 

1,080 

136 


Ybaslt  Wages. 


§  i 

^   a 


•  7 
134 

93 
5 

65 
6 

80 
1 
6 

19 

29 
5 
1 


9 


^,859 

61,998 

31,163 

1,917 

6,692 

835 

21,109 

400 

2,807 

8,443 

10,567 

2,375 

170 


Cost 

1 

or  Lmao. 

Number 
answering. 

Aggregate. 

6 

♦3.190 

121 

M,126 

86 

28,677 

5 

IJIO 

40 

4^ 

5 

465 

77 

23^677 

1 

450 

5 

2,096 

20 

8,510 

28 

11.160 

6 

2,610 

1 

150 

BERKSHIRE    COUNTY. 


Blacksmiths, . 

M. 

25 

6,610 

27 

?13,225 

23 

«9,7«5 

Cabinet  makers,    . 

M. 

7 

1,895 

7 

3,639 

6 

3,160 

Carpenters,     . 

M. 

131 

29,305 

150 

77,984 

126 

64,836 

Chair  maker, . 

M. 

1 

200 

1 

300 

1 

230 

Common  laborers, . 

M. 

267 

68,433 

266 

91,688 

210 

78,884 

Cotton    factory    opera- 
tives: 

Beamer,  . 

M. 

1 

250 

1 

500 

1 

fiOO 

Carders,  . 

M. 

13 

3,050 

12 

3.100 

7 

2,600 

•             •             • 

F. 

2 

580 

2 

820 

1 

660 

Card  grinder,  . 

M. 

1 

800 

1 

460 

1 

400 

Dressers, . 

M. 

3 

862 

3 

1,777 

8 

1,750 
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BERKSHIRE    COUNTT— Comtinvbd. 


• 

DATS  EllP1X>rBD. 

Ybaslt  Waqss. 

Cost  or  Livuo. 

OCCUPATIONS. 

If 

2 

• 

1 

1  ^ 

i 

Cotton    factory    opera- 
tives—Con. 

Qniller,    .       .       . 

F. 

1 

234 

1 

?1M 

1 

9140 

Spinners, . 

M. 

11 

2,708 

10 

8,945 

6 

3,100 

•       ■       • 

F. 

18 

4,345 

18 

3,496 

7 

1,065 

Spoolers, . 

F. 

15 

3,465 

15 

2,538 

6 

715 

Undesignated, 

M. 

13 

3,685 

18 

11,484 

17 

10,070 

Warpers, . 

F. 

2 

500 

2 

560 

- 

- 

Weavers, 

M. 

U 

8,164 

15 

4,702 

7 

4,850 

•       •       • 

F. 

01 

12,626 

51 

12,192 

23 

4,670 

Curiers,        •       •       • 

M. 

23 

6,112 

18 

9,776 

18 

8,902 

Domestic  servants, 

F. 

178 

54,417 

193 

26,616 

96 

11,356 

Flactory  operatives : 

Beamer,  . 

M. 

- 

- 

- 

- 

1 

500 

Carders,  . 

M. 

4 

1,140 

5 

2,277 

8 

1,500 

Dresser,  . 

M. 

1 

240 

1 

450 

1 

300 

Finishers, 

M. 

8 

768 

3 

2,066 

3 

1,340 

Pitker  tender, . 

M. 

1 

250 

1 

266 

- 

- 

Spinners, . 

M. 

6 

822 

4 

809 

3 

990 

Undesignated, 

M. 

27 

6,751 

32 

13,425 

21 

9,737 

(4 

F. 

9 

2,204 

9 

2,029 

7 

1,411 

Weavers, 

M. 

2 

660 

3 

886 

1 

220 

u 

•              •              • 

F. 

6 

1,015 

6 

981 

5 

688 

Farm  laborers, 

M. 

306 

72,605 

317 

98,510 

245 

76,811 

Macfainisto,    . 

M. 

44 

11,579 

44 

28,594 

42 

24,449 

Masons, .... 

M. 

29 

6,640 

30 

17,367 

27 

14,765 

Painters, 

M. 

38 

7,563 

43 

18,548 

33 

16,171 

Paper  makers : 

Assorter, . 

M. 

- 

- 

1 

350 

1 

700 

•       •       • 

F. 

28 

5,198 

24 

3,918 

12 

2,821 

Calenderers,    •       • 

F. 

11 

8,027 

11 

2,214 

7 

1,820 

Engine  tenders. 

M. 

21 

'   6,089 

22 

10,792 

18 

7,062 

Finishers, 

M. 

8 

2,226 

8 

3,972 

8 

*     3,775 
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BERKSHIRE 

COUNTT— CoHCLxmsD. 

i 

OD 

DATS  EaiPL01BD« 

TXABLT  WAOBS. 

OOST  i 

DF  Lnmo. 

OCCUPATIONS. 

1 

if 

I 

< 

Fftper  makers— Cbn. 

Machine  tenders,    • 

M. 

10 

8,015 

10 

«5,740 

5 

nSSQ 

Rag  cotters,    . 

M. 

4 

910 

4 

1,173 

4 

1,230 

««        *«         .       . 

F. 

87 

8,640 

87 

5,113 

27 

«,828 

Rnler,     •       •       • 

M. 

1 

260 

1 

700 

1 

700 

Undesignated, 

M. 

87 

28,796 

89 

41,370 

78 

85,973 

•       • 

F. 

48 

10,834 

47 

10,349 

28 

5,6^ 

Shoemakers : 

Finisher, . 

M. 

1 

242 

1 

384 

1 

20O 

Stitchers, 

F. 

2 

540 

2 

810 

2 

675 

Undesignated, 

M. 

23 

5,148 

31 

18,549 

27 

15,5U 

Tanners, 

M. 

4 

901 

4 

1,920 

8 

1,768 

Whip  makers. 

M. 

4 

828 

5 

2,104 

4 

1,T0D 

u             u 

m                 • 

F. 

2 

850 

8 

362 

8 

450 

Woollen  foctory  opera* 
Uves: 

Assorters, 

M. 

8 

2,184 

9 

4,873 

9 

5,150 

Carder,    . 

M. 

1 

100 

1 

60 

- 

t 

Dressers, . 

M. 

2 

608 

2 

992 

2 

900 

Dyers,     . 

M. 

6 

1,611 

5 

2,270 

4 

1,720 

Finishers, 

M. 

4 

1,010 

4 

1,660 

4 

1,685 

•              •              • 

F. 

1 

206 

1 

205 

1 

205 

Fnllers,  . 

M. 

2 

626 

2 

765 

2 

409 

Oiggers,  . 

M. 

7 

1,355 

10 

1,961 

7 

^no 

Loom  fixer,     . 

M. 

1 

305 

1 

672 

1 

1,000 

Picker  tender, 

M. 

1 

300 

1 

460 

1 

450 

Sconrer,  . 

M. 

1 

100 

1 

460 

1 

300 

Spinners,  •       •       • 

M. 

9 

2,309 

9 

3,629 

6 

2,950 

•       •       • 

P. 

2 

879 

2 

360 

2 

219 

Teazle  setten, 

M. 

2 

460 

2 

400 

I 

20O 

Undesignated, 

M. 

1 

312 

1 

390 

I 

720 

Wearers, 

M. 

26 

7,282 

80 

14,672 

21 

11,745 

•       •       • 

F. 

20 

4,9i3 

22 

5,159 

11 

1,907 

1876.] 
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BRISTOL   OOUNTY. 


i 

DATS  EMPLOTXO. 

Oon  OF  LiTIVO. 

OOCUPATIOirB. 

• 

« 

1 

Namber 
answering. 

1 

• 

1 
»  1 

1 

Blacksmiths,  • 

M. 

43 

10,765 

43 

»28.175 

35 

$17,967 

Cabinet  makers,    • 

M. 

1 

200 

2 

960 

1 

1,060 

Carpenters,    . 

M. 

173 

36,460 

181 

97,306 

165 

83,318 

Common  laborers^ . 

M. 

304 

66,618 

309 

112,133 

260 

122,408 

Cotton  fkct^y  opentivies : 
Gardem,  . 

M. 

31 

7,349 

33 

9,516 

21 

10.218 

•       •       • 

F. 

8 

1,906 

8 

1,590 

2 

508 

Card  grinders, 

M. 

5 

1,275 

5 

1,822 

6 

%080 

Card  BtEippers» 

M. 

2 

525 

3: 

982 

3 

1,270 

Cloth  trimmer. 

F. 

- 

- 

- 

- 

1 

450 

Drawers  in. 

M. 

2 

450 

2 

565 

2 

644 

"       '«       .       . 

F. 

3 

590 

3 

620 

1 

95 

Loomiixers,   . 

M. 

6 

1,400 

6 

2,809 

6 

4>187 

OTerseecB, 

M. 

3 

880 

8 

2,128 

2 

1,050 

Picker  tendeos, 

M. 

7 

1,673 

7 

1,950 

1 

760 

Second  hand,  .  ^     • 

M. 

1 

250 

1 

600 

1* 

400 

Slasher  tenders,     . 

M. 

8 

1,880 

7 

• 

8,117 

4 

434 

Speeder  tendersi     • 

F. 

26 

5,570 

25 

6,289 

4 

1,065 

Spinneri,        •       • 

M. 

58 

18,723 

58 

23,708 

48 

2S^416 

««        .       .       . 

F. 

20 

4,978 

23 

4,878 

1 

300 

Spoolers, 

M. 

9 

%ooo 

9 

8,295 

4 

1,595 

"        .      .      • 

F. 

19 

4,301 

18 

2,950 

4 

1,042 

Undesignated, 

M. 

6 

1,375 

7 

2,229 

6 

1,835 

it                , 

F. 

1 

150 

1 

120 

- 

- 

Warper,  . 

F. 

I 

200 

1 

234 

- 

- 

Wearersi 

M. 

156 

35i215 

157 

58,945 

90 

34,502 

"... 

F. 

110 

24,002 

112 

80,413 

48 

11,753 

"Winders, . 

M. 

- 

- 

- 

- 

2 

400 

Cmiien,        .       •       • 

H. 

8 

690 

8 

2,165 

3 

1 

1,000 

Cntlen.  •       •       •       • 

M. 

4 

754 

4 

1,183 

8 

1,250 

^^■KVv^iw^y     •               •               •               ■ 

120 
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BRISTOL    COUNTT— CoimNTSD. 


• 

1 

DATS  EMPLOTBD. 

TSAMLT  WAOBS. 

OOCT 

or  Limra. 

OCCUPATIONS 

f 

< 

• 

-< 

1 

Domestic  senrants, 

.    F. 

823 

107,884 

383 

•62,182 

229 

f29,910 

Factoiy  operatires 
Garden,  . 

* 
• 

11 

2,025 

11 

4,118 

10 

4,34^ 

•       • 

.    F. 

6 

1,010 

0 

1,358 

3 

632 

Card  grinders, 

M« 

0 

1,590 

0 

2,337 

3 

1,550 

Card  stripper, . 

.     M. 

1 

150 

1 

187 

- 

- 

Cloth  trimmen 

»,      .    F. 

10 

2,209 

12 

2,813 

8 

2,142 

Dofibr,     . 

.      Ba.a 

1 

110 

1 

110 

- 

- 

Drawer  In, 

M. 

1 

313 

1 

400 

1 

890 

M             « 

• 

.    F. 

82 

7,243 

82 

7,440 

10 

3,161 

Dyer, 

.    M. 

1 

150 

1 

114 

I 

100 

Loom  fixers,    . 

•         Urn 

22 

5,405 

23 

10,683 

18 

9,042 

Mole  spinners. 

Jft. 

17 

3,448 

19 

0,865 

11 

4,887 

Overseers, 

.      JA. 

3 

712 

3 

2,187 

3 

2/no 

Second  hands. 

.    M. 

0 

1,905 

11 

7,066 

9 

6,160 

Speeder  tender 

s,          M. 

7 

1,800 

7 

2,061 

1 

450 

• 

.    F. 

28 

0,700 

29 

6,880 

11 

1,798 

Spinner,  . 

M. 

1 

200 

1 

800 

I 

800 

• 

.       .    F. 

10 

8,678 

10 

8,089 

10 

1,885 

Spoolers, . 

•     M. 

2 

450 

2 

635 

- 

- 

" 

.       .    F. 

28 

0,086 

20 

6,106 

8 

1487 

Undesignated, 

M. 

20 

0,203 

28 

11,282 

22 

12,158 

« 

.    F. 

33 

7,540 

83 

7,322 

18 

4,745 

Warpers,. 

.       .    F. 

12 

2,826 

11 

2,620 

7 

1,802 

Weavers,. 

«     1A> 

30 

8,702 

39 

13,468 

29 

13,n5 

«       < 

.       .    F. 

142 

33,316 

140 

43,443 

78 

17,294 

Farm  laborers. 

SUm 

187 

42,992 

188 

50,019 

137 

41,360 

Jewellery  makers, . 

•     M. 

418 

83,930 

425 

190,286 

831 

161,989 

Machinists,     . 

.        A* 

84 

20,833 

88 

66,098 

71 

48,000 

Masons. . 

.AA» 

71 

11,002 
11,413 

75 

85,166 
27,300 

71 

34,869 
24,008 

Painters, 

.     M. 

63 

64 

48 
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BRISTOL    COUNTY— CoKCLUBBD. 


OCCUPATIONS. 


Shoemakers: 
Bottomen, 

Cutters,    .       •       • 

Finishers, 

LMters,  . 

McKay  stitcher. 

Nailers,  . 

Pegger,    . 

Undesignated, 

Straw  workers : 
Presser,  . 

Sewers,    •       .       • 

wirers,    ■       •       • 

Tanner,  .... 


Woollen  Ikctory  opera- 
tires: 

Assorters, 
Carder,    . 
Finisher, . 
Undesignated, 
Wearer,  . 


H 

M 
CO 


DATS  Emtlotbd. 


II 

if 


M. 

4 

M. 

11 

M. 

2 

M. 

8 

M. 

1 

M. 

6 

M. 

1 

M. 

74 

F. 

1 

F. 

14 

F. 

2 

M. 

1 

M. 

2 

M. 

- 

M. 

1 

M. 

2 

M. 

1 

667 

2,404 

476 

1,480 

160 

7i8 

100 

18,803 

80 

2,273 

800 

260 

876 

300 
600 
280 


Tbaslt  Waoss. 


» 


4 
12 
2 
8 
1 
7 
1 
81 

1 

17 
3 
1 

8 

1 
1 
2 
1 


6,969 
1,126 
2,292 

187 
2,096 

360 
29,923 

80 

1,714 

400 

620 

1,687 
628 
900 
884 
420 


Con  OF  Livno. 

ring. 

m 

s 

IE 

i 

^  s 

3 

m 

< 

4 

10 

2 

8 

6 

1 

72 

1 
6 


3 
1 
1 
2 
1 


91,880 
4,868 
1,000 
2,80o 

1,600 

360 

32,020 

80 
466 

600 

1,460 

628 

1,100 

1,440 

420 


DUKES   COUNTY. 


Blacksmiths, . 

M. 

4 

960 

4 

91.824 

4 

91,876 

Carpenters,    . 

M. 

47 

6,813 

60 

20,228 

48 

20,710 

Common  laborers, . 

M. 

86 

6,864 

42 

12,200 

36 

12,202 

Domestic  serrants. 

F. 

2 

666 

2 

482 

- 

- 

Farm  laborers, 

M. 

21 

4,647 

22 

4,871 

19 

6,876 

Kachinist, 

M. 

1 

26 

1 

76 

1 

160 

Masons 

M. 

3 

286 

8 

976 

3 

1,460 

PainterB, 

M. 

10 

1,616 

11 

6,170 

12 

6,676 

M. 

6 

1,060 

6 

1,242 

6 

1,600 

16 


122 
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B8SBX  COmiTY. 


DATS  EMnorK>. 

1 
Co«r  or  Jjra^ 

OCCUPATIONS. 

m 

If 

1    1 

1 

• 

i 

II 

iE 

1 

< 

BlBCksmlthB,  . 

M. 

68 

17,675 

69 

#89,163 

61 

•27,879 

Cabinet  milkers,    . 

M. 

46 

10,623 

48 

28,064 

37 

19,200 

Carpenters,    . 

M. 

a99 

87,287 

409 

218,666 

846 

18^12 

Chair  makers, 

M. 

6 

1,366 

6 

1,907 

6 

1,065 

Common  laborers, . 

M. 

412 

96,003 

421 

161,006 

812 

131,50 

Cotton    fiictory    opera- 
tiTes: 

Carders,  . 

M. 

18 

4,286 

19 

6,468 

14 

6^969 

"... 

F. 

14 

8,421 

12 

3,061 

7 

i;ms 

Card  strippers, 

M. 

2 

400 

2 

450 

2 

688 

Dressers, . 

F. 

2 

668 

2 

1,043 

2 

1,187 

Finishers, 

M. 

7 

1,839 

7 

2,468 

5 

1,910 

Picker  tenders. 

M. 

7 

1,690 

7 

1,647 

6 

8jn60 

**          **    .       • 

F. 

41 

9,216 

89 

9,091 

31 

6,168 

Slasher  tender, 

M. 

1 

300 

1 

600 

1 

800 

Spinners,. 

M. 

14 

8,928 

14 

7,834 

14 

6JBM 

u 

•             •             • 

F. 

6 

1,809 

6 

1,632 

4 

796 

Undesignated, 

M. 

16 

4,210 

14 

6,242 

11 

^» 

Weayers, 

M. 

a6 

7,896 

38 

9,767 

21 

Km 

Carriers: 

Finishers, 

M. 

18 

4,704 

21 

9,940 

12 

6,855 

Morocco  dressers,  . 

M. 

36 

9,166 

87 

21,929 

22 

11,754 

Undesignated, 

M. 

84 

20,437 

92 

40,718 

47 

21,021 

I>omestic  servants. 

F. 

489 

161,387 

645 

90,842 

215 

S04SKI 

Factory  operatiyes : 

Carders,  . 

M. 

6 

1,407 

6 

8,550 

4 

2,887 

"... 

F. 

4 

1,080 

4 

967 

5 

13» 

Drawers  in,     . 

F. 

17 

4,212 

14 

2374 

8 

W54 

Dressers, . 

M. 

9 

2,282 

6 

2,276 

5 

S»458 

Folders,  . 

F. 

4 

844 

3 

640 

2 

450 

Harness  makers,    . 

F. 

8 

1,966 

9 

2,279 

6 

MO 
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B88BZ    COONTT— ComnnmB. 


1 

DATS  BlinOTBD. 

GosT  ov  LiTiva. 

OOCUPATIOHS. 

ii 

•^ 

If 

£  S 

! 

1! 

4 

Ymtt'j  operatiTeft— Cm». 

• 

Loom  fixers,  . 

M. 

6 

1,460 

4 

f2,260 

6 

f2,590 

Mule  iptainefB, 

M. 

10 

2,466 

8 

2,976 

6 

2,086 

Oilen,     . 

M. 

8 

606 

886 

8 

1,810 

Pftcker»  . 

M. 

1 

250 

260 

1 

186 

%coxaetf  • 

M. 

1 

270 

467 

1 

460 

Section  handi, 

M. 

4 

982 

1,460 

2 

920 

Slasher  tender^ 

M. 

1 

262 

487 

1 

561 

SpiDoeiv, .       •      . 

M. 

17 

4,807 

17 

8,868 

17 

8,927 

"        .       .       • 

F. 

87 

8,942 

86 

8.617 

8 

1,781 

Spoolers, . 

F. 

48 

10,418 

45 

8,919 

15 

2,547 

Undetigiiated, 

H. 

191 

47,667 

187 

70,989 

126 

60,088 

M 

F. 

91 

19,891 

79 

16,874 

70 

12,992 

Warpers,. 

F. 

11 

2,829 

10 

2,279 

9 

1.984 

WeaTers, 

H. 

49 

11,721 

56 

14,802 

81 

9,602 

M 

•       •      • 

F. 

157 

86,119 

142 

38,770 

106 

24,693 

F<mi  laborers, 

M. 

829 

82,000 

886 

115,867 

219 

77,479 

Jewellery  maker,  . 

M. 

1 

800 

1 

600 

1 

600 

IfcirMnists,    . 

M. 

135 

86,776 

138 

80,068 

102 

60,309 

Itf—ftnt 

M. 

101 

17.942 

101 

62,926 
61,758 

84 

48,589 
36,887 

Painters, 

■HAS 

108 

^9  pVr^B^S 

22,445 

109 

77 

Pinper  makers: 

Undesignated, 

M. 

4 

900 

•  8 

1,997 

8 

2,100 

«• 

F. 

1 

287 

1 

287 

- 

- 

fliioemakers: 

Beaters  oat,    . 

M. 

11 

2,868 

12 

5,621 

9 

8,840 

Binders,  • 

F. 

8 

700 

3 

600 

8 

900 

Bottomers, 

M. 

19 

6,688 

18 

9,098 

16 

7,891 

BnffBTB,    •         •        • 

H. 

6 

1,306 

6 

8,066 

4 

2,104 

Bamisbers,     . 

M. 

8 

745 

4 

1,760 

8 

886 

Channellers,    . 

H. 

11 

2,824 

11 

4,447 

8 

4,460 

124 


STATISTICS  OF  LABOR. 


[Mar. 


ESSEX    COUirrY— CoMTiirrBS. 


ce 

1 

DATS  EXPLOTSO. 

Con 

ov  LmvB. 

0CCDPATI0N8. 

answering. 

< 

4 

1 

If 

sq  S 

1 

< 

• 
Shoemakers — Con. 

Crimpen, 

M. 

8 

770 

8 

fl,20O 

3 

91.460 

Catters,   . 

M. 

254 

61,745 

267 

139,226 

206 

;     120,122 

•       •       • 

F. 

1 

260 

1 

260 

1 

300 

Dressers, . 

M. 

14 

3,818 

15 

6,759 

11 

6,7S0 

Edge  setters,  . 

M. 

19 

4,244 

21 

8,937 

17 

7,B>7 

Eyeleters, 

F. 

4 

887 

4 

1,487 

4 

906 

Finishers, 

M. 

50 

11,282 

61 

23,580 

89 

18.566 

tt 

•              •             • 

F. 

5 

1,080 

6 

1,890 

6 

1,075 

Fitters,     . 

M. 

34 

9,504 

86 

19,129 

28 

12,727 

•              •              ■ 

F. 

5 

1,176 

6 

1,375 

3 

m 

Heelers,  . 

M. 

74 

16,599 

77 

37,353 

64 

26,552 

Lasters,   . 

M. 

94 

19,968 

99 

43,682 

72 

si;»7 

fi 

•       •       • 

F. 

6 

920 

7 

1,404 

2 

806 

Packers,  . 

M. 

9 

2,100 

8 

3,324 

5 

1,607 

Pasters,  . 

F. 

17 

3,451 

17 

4,667 

8 

2,125 

Peggers,  . 

M. 

11 

2,623 

18 

6,861 

10 

6«514 

Pressers, . 

F. 

3 

461 

3 

388 

2 

m 

Bosette  makers,     • 

F. 

4 

950 

4 

1,185 

1 

210 

Stitchers,. 

M. 

44 

10,586 

45 

23,336 

29 

16,881 

•              •              • 

F. 

163 ' 

32,887 

176 

47,623 

81 

90,887 

Treers,     . 

M. 

4 

1,100 

4 

2,050 

4 

i;926 

Trimmers, 

M. 

W 

7,636 

34 

17,278 

30 

16,180 

If 

F. 

31 

6,480 

83 

9,218 

13 

4.W 

UDdesignated, 

M. 

883 

206,844 

921 

385,606 

608 

317,842 

« 

F. 

14 

8,085 

13 

2,964 

5 

960 

Welters,  . 

M. 

2 

600 

2 

875 

2 

875 

Tanners : 

1 

Dressers, . 

M. 

3 

550 

4 

1,323 

2 

673 

Finishers, 

H. 

2 

400 

3 

1,200 

1 

750 

Undesignated, 

M. 

27 

6,046 

34 

14,061 

19 

9,306 

1876.] 
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ESSEX    COXTNTY— CoKOLtrsBD. 


Days  Emtlotsik 

Ybablt  WAOJca. 

Cost  ov  Lima. 

OCCUPATIONS. 

iber 
Bring. 

1 

• 

d 

iber 
uing. 

■ 

S 

ti 

CO 

1 

B    ^ 

»    1 

1 

E     Z 

^  s 

•^' 

Woollen  factory  operas 
tiTes: 

Asaorten, 

M. 

48 

12,422 

47 

«20,090 

31 

$15,875 

Burlera,  . 

F. 

2 

468 

2 

492 

1 

112 

Carders,  . 

M. 

8 

762 

3 

2,586 

3 

2,536 

Combers, 

M. 

3 

870 

8 

1,636 

2 

474 

Dressers, . 

M. 

10 

2,189 

8 

4,002 

6 

3,317 

Dyers,     . 

M. 

22 

6,327 

18 

7,668 

18 

8,113 

Fuller,     . 

M. 

1 

808 

1 

372 

- 

- 

Oiggers,  . 

M. 

9 

2,462 

9 

3,127 

4 

3,218 

Loom  fixers,   . 

M. 

3 

880 

3 

1,588 

2 

1,080 

OUer, 

M. 

1 

350 

- 

- 

1 

880 

Picker  tenders, 

M. 

3 

813 

4 

700 

- 

- 

Beelers,  . 

F. 

10 

2,749 

7 

1,909 

9 

2,066 

Sconrer,  •       • 

M. 

1 

812 

1 

441 

- 

- 

Spinners, 

M. 

20 

4,241 

19 

6,385 

12 

5,370 

•       •       • 

F. 

1 

260 

1 

260 

1 

260 

Twisters, . 

M. 

6 

1,116 

4 

1,195 

3 

1,066 

« 

•       •       • 

F. 

1 

208 

1 

180 

1 

180 

Wearers, 

H. 

81 

8,119 

33 

11,723 

18 

6,408 

« 

•       •       • 

F. 

43 

10,976 

41 

10,784 

80 

6,390 

FRANKLIN   COUNTY. 


Blacksmiths, . 

M. 

23 

5,402 

23 

$12,654 

17 

$8,884 

Cabinet  makers,    . 

M. 

15 

3,687 

16 

6,299 

12 

4,297 

Cacpenters,    . 

M. 

93 

19,970 

97 

49,152 

84 

38,456 

Cbalr  makers. 

IT. 

15 

3,943 

14 

6,560 

11 

4,254 

Common  laborers, . 

M. 

• 
71 

16,058 

74 

25,303 

49 

19,736 

Cotton    fiurtory    opera- 
tives: 

Carder,    . 

M. 

1 

300 

1 

249 

1 

166 

Dressers,. 

H. 

2 

510 

2 

1,225 

2 

880 
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[Mtf 


FRAMKLIN   C0TinT7— 4knRnRrB>. 


00 

DATS  EMKIOTMD, 

CoflTor  Lim«. 

OGCUrATZONfl. 

Knmber 
answering. 

< 

1 

•< 

i 

Cotton    fiictory    opera- 
tlve»— Cofi. 

Orerseers, 

M. 

2 

685 

2 

fl,462 

2 

•1,300 

Speeder  tender, 

M. 

1 

286 

1 

430 

1 

600 

u                 « 

F. 

3 

675 

3 

588 

2 

425 

Spinners, . 

M. 

4 

1,065 

4 

1,666 

3 

1,400 

Spooler,  .       .       • 

F. 

1 

276 

1 

247 

- 

- 

Weavers, 

M. 

4 

1,090 

4 

1,284 

2 

S82 

il 

•       •       • 

F. 

17 

3,734 

17 

3,938 

8 

liM* 

Cutlers: 

Blade  oiler,     . 

M. 

1 

260 

1 

260 

1 

seo 

Bolster  dropper,     . 

M. 

1 

260 

1 

500 

1 

500 

Finishers, 

M. 

17 

3,646 

17 

5,897 

17 

6;965 

Forgers,  . 

M. 

3 

590 

4 

1,726 

4 

U40 

Grinders,         . 

M. 

35 

7,801 

36 

13,246 

23 

liJBV 

Hafters,  . 

M: 

2 

894 

2 

716 

2 

1.360 

Handle  xiTCter, 

M. 

1 

100 

1 

300 

1 

376 

Handle  sawyers,    . 

M. 

2 

520 

2 

1,177 

2 

1,370 

Knife  cleaners, 

F. 

2 

460 

2 

460 

2 

340 

Polisher, . 

M. 

1 

225 

1 

394 

1 

894 

Tempcrer, 

M. 

1 

208 

1 

512 

1 

Ifi^ 

Undesignated, 

M. 

120 

28,390 

126 

55,694 

99 

47,535 

Domestic  servants. 

P. 

128 

35,981 

142 

19,387 

67 

7^081 

Factory  operatives : 

Undesignated, 

M. 

14 

8,060 

14 

5,618 

11 

4,ltt 

(( 

F. 

8 

790 

3 

600 

3 

480 

Weaver,  . 

F. 

1 

106 

1 

il 

128 

- 

- 

Farm  laborers, 

» j&* 

162 

38,149 

160 

44,236 

124 

37,446 

Machinists,    . 

M. 

48 

12,226 

51 

82,164 

41 

2l,6tf 

Masons.  •       •       •       • 

M. 

27 

4,959 
7,897 

29 

18,467 
17,010 

23 

12,383 

14,092 

1 

Painters, 

M. 

37 

36 

32 
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FRANKLIN 

COUNTY— CoKCLUiyBD. 

i 

DATS  BMnOTBD. 

Tbablt  Waoss. 

Cost 

ov  Livnio. 

OCCUPATIONS. 

• 

• 

ll 

»   1 

1 
1 

l! 

i 

1 

< 

8 

Paper  makers : 

• 

AMOrter, . 

F. 

1 

200 

1 

«200 

- 

- 

UDdesignated, 

M. 

40 

10,816 

37 

18,965 

20 

«10,775 

" 

F. 

89 

9,996 

35 

9,786 

10 

4,000 

Slioemakers: 

BottomerSi 

M. 

9 

2,045 

10 

2,802 

9 

2,648 

Cntterii   •       .       • 

M. 

2 

550 

2 

687 

2 

600 

Finisher, . 

M. 

- 

- 

1 

375 

1 

375 

Stitcher,  . 

M. 

1 

240 

1 

300 

1 

208 

•       •       • 

F. 

2 

550 

2 

619 

1 

200 

Xreer,      •       •       • 

M. 

1 

260 

1 

500 

1 

400 

XJndesignated, 

M. 

15 

3,480 

15 

5,000 

13 

4,136 

Tanner,  .... 

M. 

1 

300 

1 

465 

1 

800 

Woollen  fkietory  opera- 
tiyes: 

Assorters,       •       • 

M. 

2 

600 

2 

705 

1 

200 

Carders,  . 

M. 

3 

468 

8 

574 

- 

- 

Dressers, . 

M. 

2 

576 

2 

lp012 

2 

1,000 

Dyer, 

M. 

250 

1 

000 

1 

400 

Finisher, . 

M. 

300 

1 

600 

1 

600 

Loom  fixer,     . 

M. 

300 

1 

600 

- 

- 

Picker  tender, 

H. 

300 

1 

375 

1 

400 

Spinners, 

M. 

1,200 

4 

1,825 

4 

1,570 

Weayers, 

M. 

9 

2,475 

9 

8,517 

4 

1,175 

•       •       • 

F. 

1 

300 

I 

225 

1 

200 

HAMPDBN    COUNTY. 


Aniofen,      •       •       • 

M. 

221 

08,954 

227 

fl64,778 

231 

#161,389 

Blacksmiths, . 

M. 

72 

19,417 

71 

34,818 

58 

26,329 

OaUnet  makers,    . 

M. 

5 

1,396 

6 

4,616 

5 

8,258 

Carpenters,    •       •       • 

M. 

396 

94,150 

402 

227,779 

315 

178,160 
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HAMPDEN 

COUNT  Y—CoNmnxED. 

i 

00 

DATS  EmpLOTSD. 

Tbablt  Waois. 

OonowUnwa. 

OCCUPATIONS. 

M 

1 

i  i 

^8 

m 

< 

Common  laborers, . 

M. 

249 

60,295 

257 

998,583 

196 

•38,430 

Cotton    factory    opera^ 
tlves:  .... 

Carders,  . 

M. 

32 

8,491 

32 

16,580 

21 

11,8» 

... 

F.« 

33 

8,349 

32 

7,368 

7 

1,199 

Card  grinders, 

M. 

3 

870 

8 

1,105 

2 

865 

Card  strippers, 

M. 

2 

080 

2 

571 

- 

- 

Clotli  trimmers, 

F. 

2 

350 

2 

320 

1 

190 

Dressers, . 

M. 

14 

3,747 

15 

7,984 

12 

6,688 

Dyer, 

M. 

1 

313 

1 

500 

1 

930 

Finishers, 

M. 

2 

544 

2 

1,779 

2 

1,700 

Folder,    . 

M. 

1 

300 

1 

675 

- 

- 

it 

.       •       ■ 

F. 

3 

625 

8 

562 

2 

275 

Inspectors, 

F/ 

2 

560 

2 

435 

2 

S» 

Loom  fixers,   • 

M. 

5 

1,196 

5 

1^17 

6 

1,815 

Picker  tenders, 

M. 

4 

1,160 

4 

1,170 

3 

975 

i<          If 

F. 

3 

740 

3 

630 

2 

410 

Section  hand,  • 

M. 

1 

225 

1 

400 

1 

500 

Spinners, . 

M. 

40 

10,698 

40 

21,270 

S3 

16,351 

•       ■       • 

F. 

28 

6,231 

27 

8,324 

25 

4,539 

Spoolers, . 

M. 

6 

2,281 

0 

2,406 

5 

3,294 

•                a                • 

F. 

9 

2,456 

9 

2,309 

8 

1,275 

Undesignated, 

M. 

7 

2,040 

8 

3,878 

3 

1.475 

Weayers,     *  . 

M. 

6 

1,292 

5 

2,214 

4 

1,900 

•       .       . 

F. 

188 

44,740 

188 

53,186 

154 

39,775 

Cnrriei',  .... 

M. 

1 

313 

1 

420 

1 

490 

Domestic  servants, 

F. 

800 

94,088 

308 

48,661 

179 

23,672 

Factory  operatives : 

Carders,  . 

M. 

14 

8,885 

14 

4,633 

5 

2,800 

If 

•       •       . 

F. 

30 

7,270 

30 

5,439 

9 

1,500 

Card  grinder,  . 

M. 

- 

1 

438 

1 

438 

Dressers, . 

M. 

3 

800 

3 

710 

- 
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HAMPDEN 

COUNTY— CoicTncuED. 

• 
00 

DATS  EMFM>TSD. 

Yjbablt  Waqea. 

Cost  of  Livxko. 

OCCUPATIONS. 

Number 
answering. 

1 

II 

&  3 

• 

« 

< 

Fact'j  operativeA— Con. 
Dyer, 

M. 

1 

290 

1 

1^726 

1 

«800 

Finisher,  • 

M. 

1 

40 

1 

40 

- 

- 

Folder,    . 

M. 

1 

160 

1 

160 

- 

- 

Faller,     . 

M. 

1 

249 

1 

408 

1 

886 

Loom  fixers,   •       • 

M. 

10 

2,685 

11 

4,767 

• 

6 

2,823 

Heasnrer, 

M. 

1 

300 

1 

525 

1 

525 

OrerseerB, 

M. 

4 

1,182 

4 

3,358 

8 

2,000 

Picker  tenders, 

M. 

6 

1.700 

6 

1.990 

6 

3,700 

Spinners,  •       •       ■ 

M. 

22 

6,606 

21 

8,549 

7 

3,500 

•       •       • 

F. 

20 

6,275 

20 

3,733 

2 

476 

Spoolers, . 

F. 

7 

1,696 

7 

1,340 

3 

693 

XJndesignated, 

M. 

44 

11,141 

43 

813 

30 

15,716 

it 

F. 

90 

7,156 

28 

6,320 

10 

1,884 

Warpers, . 

F. 

3 

900 

3 

810 

1 

200 

Weavers, . 

M. 

47 

12,131 

46 

13,447 

21 

6,764 

<• 

•       •       • 

F. 

93 

22,463 

92 

20,136 

8 

1.760 

Farm  laborers. 

M. 

273 

67,328 

280 

93,456 

180 

62,243 

Jewellery  makers, . 

M. 

8 

2,212 

9 

5,514 

6 

3,487 

Machinists,    . 

M. 

194 

51,919 

188 

133,999 

169 

111,647 

Masons, .... 

M. 

99 

19,056 

97 

53,596 

71 

38,494 

Painters, 

M. 

101 

22,469 

106 

51.493 

77 

36,924 

Paper  makers : 
Assorters, 

F. 

8 

1,840 

8 

2,463 

5 

1,369 

Finishers, 

M. 

6 

1,463 

6 

3,588 

4 

2,022 

•                 •                  a 

F. 

11 

2,408 

11 

8,081 

11 

2,892 

Machine  tenders,    . 

M. 

5 

1.477 

5 

4,224 

4 

3,626 

i<           « 

F. 

1 

176 

1 

437 

- 

- 

Packer,    . 

M. 

1 

280 

1 

700 

1 

700 

Bagcntters,     • 

F. 

18 

2,471 

12 

2,141 

7 

1,561 

Balers*    . 

F. 

4 

988 

6 

1,732 

- 

- 

17 
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HAMPDEN    COUNTY— CoitmroBB. 


00 

DATS  £lfPLOm>. 

Cost  < 

or  Lrnro. 

OCCUPATIONS. 

Namber 
answering. 

•^ 

il 

t 

Nnmbar 
answering. 

• 

• 

I 

Paper  makers— Con. 

Undesignated, 

M. 

78 

21,194 

79 

9^9;^7 

60 

(« 

F. 

22 

4,839 

22 

6,988 

9 

2,099 

Shoemakers,  . 

M. 

19 

6,095 

19 

8,619 

18 

8,165 

Straw  workers : 

Bleacher, . 

M. 

- 

- 

- 

- 

1 

600 

Blocker,  . 

M. 

1 

200 

1 

600 

1 

676 

Finishers, 

M. 

«r 

1,044 

6 

3,423 

3 

2,350 

Machine  sewers,     . 

F. 

2 

342 

2 

627 

1 

276 

Oyerseers, 

M. 

2 

670 

2 

2,607 

2 

2,1600 

Pressers, . 

M. 

4 

776 

4 

1,891 

4 

2,860 

Sewers,    . 

F. 

20 

2,681 

20 

4,218 

14 

S/tt5 

Trimmers, 

F. 

6 

921 

6 

1,249 

4 

802 

Undesignated, 

M. 

6 

1,026 

5 

2,616 

2 

1,737 

« 

F. 

18 

2,600 

18 

3,494 

10 

1.760 

Wirer,      . 

F. 

1 

40 

1 

30 

- 

- 

Tanners, 

M. 

8 

2,826 

8 

4,262 

7 

3,566 

Whip  makers,        # 

M. 

119 

29,934 

121 

68,151 

68 

39,293 

Woollen  factory  opera- 
tives: 

Assorters, 

M. 

7 

1,372 

7 

2,622 

6 

3,060 

Burler,     . 

M. 

I 

220 

1 

176 

- 

- 

•       •       • 

F. 

7 

1,916 

7 

1,816 

6 

1,388 

Carders,  . 

M. 

6 

1,683 

6 

3,606 

6 

3,625 

Drawer  in. 

F. 

- 

1 

240 

1 

160 

Dressers, . 

• 

M. 

4 

1,123 

4 

1,866 

4 

1,612 

Dyers,     . 

M. 

9 

2,600 

9 

6,016 

4 

2,760 

Finishers, 

M. 

10 

2,646 

10 

4,666 

6 

1 

2,190 

Oiggers,  . 

M. 

5 

1,400 

6 

2,216 

1 

2 

686 

Overseers, 

M. 

1 

287 

2 

1,626 

2 

1,160 

Picker  tender, . 

M. 

- 

- 

1 

400 

1 

900 

Soonrer,  . 

M. 

I 

800 

1 

460 

1 

490 
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HAMPDEN    COUNTY— Concluded. 


OCCUPATIONS. 


H 

M 


DATS  BXIXOTSD. 


I 


Woollen  fiu^tory  opera- 
tives— Con. 

Sbearen,  •       •       • 

SplnDen,  •       •       • 
(I 

a  •  • 

Spoolers,  • 
Undesignated, 

WeaverB, . 
« 


M. 

3 

M. 

12 

F. 

1 

F. 

2 

M. 

18 

F. 

6 

M. 

19 

F. 

21 

878 
2,767 
260 
576 
3,919 
1,253 
4,639 
5,050 


TBAU.T  WAOU. 


a  S 


8 
12 

1 

2 
18 

5 
19 
19 


91,322 
4,689 
225 
394 
6,445 
1,233 
7,488 
5,214 


Cost  of  Lxvnio. 


a  S 


1 
9 
1 
1 

14 

2 

14 

13 


i 


«240 

3,400 

225 

150 

4.917 

386 

6,046 

3,114 


HAMPSHIRE  COUNTY. 


Armorers, 
Blacksmiths, . 
Cabinet  maker, 
Carpenters,    . 
Common  laborer. 

Cotton    fkctory    opera- 
tlTea: 

Carders,  •       •       • 

Finishers, 

Weavers, 
Cntlers,  .... 
Domestic  servants, 

Plactory  operatives : 
Finisher, . 

Loom  fixer,     . 

Spinners,  •       •       • 

Undesignated, 
« 

weavers, 


M. 
M. 
M. 
M. 
M. 


F. 
M. 
F. 
M. 


F. 

M. 
M. 

M. 
M. 

F. 

M. 

F. 


17 
5 
1 

62 
65 


5 

3 

2 

21 

116 

1 
1 
3 
2 
12 
4 
5 


4,432 

16 

1,213 

5 

205 

1 

13,647 

65 

13,012 

63 

1,050 

6 

913 

3 

560 

4 

0,031 

20 

34,494 

119 

240 

1 

275 

1 

670 

3 

340 

2 

2,976 

12 

1,029 

4 

930 

5 

97,555 

12 

3,250 

5 

615 

1 

32,322 

44 

19,748 

44 

1,174 

2 

1,680 

- 

1,045 

- 

11300 

19 

17,260 

01 

180 

1 

483 

1 

1,396 

2 

733 

2 

3,326 

10 

2,158 

8 

1,122 

2 

95,759 

2,250 

639 

20,910 

16,676 


437 


9,898 
6,179 

180 
400 
983 
863 
2,006 
2,072 
625 
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HAMPSHIRE 

COUNTY— Concluded. 

00 

DATS  EMPLOTBD. 

TXASLT  W46BS. 

1 

Cost  < 

or  Lmao. 

00CUPATI058. 

Namber 
answering. 

1 

1^ 

< 

Hamber 
answering. 

• 

S 

< 

Farm  laboren. 

M. 

290 

66,483 

299 

984,316 

214 

•63,504 

MachinlBts,    . 

M. 

81 

7,204 

31 

18,380 

23 

14,996 

MasoDB, .       .       •       . 

M. 

25 

4,357 

26 

12,820 

21 

9,416 

Painters, 

M. 

16 

8,189 

16 

7,241 

12 

5,211 

Paper  makers : 

Aflsorters, 

F. 

2 

400 

2 

450 

2 

450 

Calenderer,     . 

F. 

1 

250 

1 

876 

1 

375 

Machine  tender,     . 

M. 

1 

826 

1 

815 

1 

529 

Size  maker,     . 

M. 

1 

225 

1 

450 

1 

000 

Undesignated, 

M. 

86 

9,552 

87 

17,729 

29 

18,986 

« 

F. 

22 

5,163 

22 

4,704 

12 

2,606 

Shoemakers,  . 

M. 

6 

1,375 

5 

2,300 

4 

1,850 

Whip  makers, 

M. 

2 

460 

2 

675 

- 

- 

Woollen  factory  opera- 
tives: 

Assorter, . 

M. 

1 

160 

1 

860 

1 

880 

Fuller,     . 

M. 

1 

812 

1 

546 

1 

450 

MIDDLESEX   COUNTY. 


Blacksmiths, . 

M. 

114 

29,740 

117 

«70,772 

100 

955,368 

Cabinet  makers,     . 

M. 

74 

18,499 

77 

45,162 

60 

34/)33 

Carpenters,    . 

M. 

886 

199,401 

894 

502,378 

724 

891.778 

Chair  makers. 

M. 

27 

6,432 

27 

12,132 

21 

9,243 

Common  laborers, . 

M. 

1,260 

284,871 

1,286 

482,719 

1,080 

457,992 

Cotton    factory    opera- 
tives: 

Assorter, . 

M. 

1 

300 

1 

600 

- 

- 

Carders,  . 

M. 

79 

21,304 

79 

87,718 

67 

30,579 

"... 

F. 

74 

18,914 

67 

15,198 

58 

10,095 

Card  grinders. 

M. 

5 

1,350 

5 

2,168 

4 

1,275 

Card  strippers. 

M. 

6 

1,197 

4 

• 

1,245 

4 

1,244 

"          "       .       . 

F. 

1 

300 

1 

300 

1 

300 
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MIDDLESKX    COUNTY— CoirannrBS. 


# 

» 

OQ 

DATS  Emplotkd. 

YBABLT  WA6B0. 

Cost  ov  Lxvixo. 

OCCUPATIONS. 

Namber 
answering. 

•< 

Number 
answering. 

• 
3 

Nnmber 
answering. 

Aggregate. 

Cotton    flurry   opem- 

Dreuen, . 

M. 

8 

700 

8 

fi.oio 

2 

•600 

««       .       .       . 

F. 

6 

1,800 

5 

1,800 

- 

- 

I>7en, 

M. 

6 

1,446 

6 

3,286. 

6 

2,379 

Flnislien, 

M. 

8 

485 

8 

786 

3 

1,160 

«< 

•       •       • 

F. 

2 

860 

2 

813 

2 

277 

Folden,  . 

F. 

3 

864 

3 

876 

2 

395 

Loomfizcn,   . 

M. 

4 

944 

4 

1,679 

4 

2,026 

Mnle  sptnnen, 

M. 

8 

876 

3 

1,722 

3 

1,200 

Oilers,     . 

M. 

10 

1,009 

4 

1,889 

3 

1,540 

Fftcker,    . 

F. 

I 

200 

1 

144 

- 

- 

Picker  tenders, 

M. 

11 

2,863 

11 

4,480 

8 

8,996 

Slasher  tenders, 

M. 

6 

1,806 

6 

8,284 

6 

2,861 

Speeder  tender, 

F. 

1 

270 

1 

297 

1 

297 

Spinners, . 

M. 

79 

21,120 

76 

38,346 

6i 

30,087 

•       •       ■ 

F. 

190 

32,&I2 

127 

26,131 

102 

17,916 

Spooler,  . 

M. 

1 

818 

1 

406 

1 

460 

"... 

F. 

82 

19,469 

86 

16,693 

47 

8,094 

Undesignated, 

M. 

9 

2,886 

10 

4,007 

6 

2,660 

i« 

F. 

7 

1,326 

7 

1,132 

4 

696 

Warpers,. 

F. 

20 

5.470 

21 

6,000 

16 

2,616 

'Wearers,. 

M. 

76 

20,166 

72 

83,633 

69 

24,360 

"... 

F. 

602 

146,228 

601 

142,464 

481 

89,779 

Web  drawers, . 

F. 

80 

7,126 

29 

6,325 

26 

4,101 

Winders,. 

F. 

2 

688 

1 

298 

- 

- 

Cmriers: 

Beamsters, 

M. 

- 

- 

2 

620 

2 

520 

Buffer,     . 

M. 

1 

810 

1 

620 

1 

600 

Finishers, 

H. 

19 

4,496 

19 

8,910 

18 

6,661 

Measnrers, 

M. 

2 

609 

8 

2,878 

3 

2,600 

Sconrer,  •       •       • 

H. 

1 

326 

1 

487 

1 

600 
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[Mar. 


MIDDLESEX 

COUNTY— CoHTOftJM>- 

1 

D4T8  EimOTBD. 

TgASLT  WaQBS. 

Con 

OF  LITIM. 

OGCUPATZONS. 

I! 

1 

»  s 

• 

1 

If 

i 

< 

Cnrriers — Con, 

Splitters, . 

M. 

6 

1,022 

6 

93,923 

6 

S3J680 

StaflferSi  •       •       • 

M. 

7 

1,648 

7 

3,158 

6 

2,729 

Tablemen, 

M. 

10 

2,211 

9 

3,922 

8 

2,950 

Undesignated, 

M. 

437 

107,609 

446 

206,421 

417 

195,082 

Domestic  servants. 

F. 

1,551 

494,464 

1,648 

277,122 

845 

115,270 

Factory  operatives : 

Carders,  . 

M. 

4 

1,100 

3 

1,275 

3 

1.245 

Card  grinders. 

M. 

6 

1,519 

6 

2,258 

5 

2,306 

Card  strippers. 

M. 

4 

984 

4 

1,224 

4 

1,583 

Folders,  . 

F. 

18 

4,186 

18 

4,134 

11 

2,381 

Loom  fixers,    . 

M. 

15 

4,175 

12 

6,765 

13 

6,164 

Mule  spinners, 

M. 

4 

890 

4 

1,105 

3 

860 

Packer,    . 

M. 

1 

287 

1 

575 

1 

700 

Presser,  . 

M. 

1 

300 

1 

330 

1 

500 

Spinner,  . 

F. 

1 

231 

1 

287 

1 

287 

Spoolers, . 

F. 

3 

420 

3 

222 

3 

222 

Stitdiers  . 

F. 

2 

320 

2 

320 

- 

- 

Undesignated, 

M. 

60 

14,312 

60 

20,663 

88 

15,432 

((          ^       ^ 

F. 

39 

8,493 

37 

8,939 

23 

4,807 

Warper,  . 

F. 

1 

249 

1 

230 

- 

- 

Wearers, 

F. 

51 

11,706 

52 

12,842 

31 

7,736 

Farm  laborers, 

M. 

009 

151,800 

629 

212,700 

433 

166,083 

Jewellery  makers, . 

M. 

5 

1,102 

5 

1,949 

4 

1.W 

tt          «        ,       , 

F. 

8 

776 

3 

643 

3 

793 

Machinists,    . 

M. 

442 

113,967 

437 

265,897 

9n 

219,684 

Masons, .... 

M. 

220 

41,676 

234 

125,461 

197 

106,306 

Painters, 

M. 

237 

52,231 

239 

124,138 

196 

102,682 

Paper  makers : 

Assorter, . 

M. 

1 

150 

1 

150 

- 

- 

•       •       • 

F. 

4 

725 

4 

558 

1 

75 

Bleacher, 

F. 

- 

- 

1 

150 

1       " 
t 

- 
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MIDDLESEX    COPirrY— Cohtim  uki>. 


i. 

i 

DATS  EMPLOTHD. 

Cost 

OF  Livmo. 

OOCUPATIONf 

Number 
anawertng. 

• 

• 

^1 

S 

S    o 

1 

Paper  makers— C» 

n. 

Boiler  tenders, 

•           Ma 

4 

700 

4 

91,264 

- 

- 

Cutter  tenders 

,       .    F. 

4 

926 

5 

1,202 

2 

9600 

Dyer, 

•        •     M* 

- 

- 

1 

200 

- 

- 

Finishers, 

•     Ja» 

2 

463 

3 

1,560 

2 

1,075 

• 

.       .    F. 

2 

250 

2 

235 

- 

- 

Machine  tende 

rs,    •    £&• 

8 

2,045 

8 

4,912 

4 

2,150 

Undesignated, 

•    £&• 

51 

12,754 

63 

27,602 

88 

17,643 

<« 

.       .    F. 

6 

1,022 

5 

879 

3 

537 

Shoemakers: 

Bottomers, 

•     M* 

10 

2,081 

10 

4,162 

6 

3,602 

Baffers,    • 

•     M. 

4 

846 

7 

2,439 

3 

1,437 

Burnishers,     , 

•     M* 

11 

2,163 

11 

4,198 

4 

1,716 

«< 

.       .     F. 

1 

280 

1 

280 

- 

- 

Crimpers, 

•     M. 

9 

1,900 

9 

3,806 

6 

2,930 

Cutters,   . 

.       .     M. 

171 

89,133 

174 

97»338 

148 

81,678 

Dressers, . 

•     £&• 

11 

2,366 

11 

4,862 

10 

5,020 

" 

.       .     F. 

3 

650 

5 

1,190 

1 

160 

Eyeleters, 

,       .     F. 

10 

1,742 

11 

1,817 

6 

1,283 

Finishers, 

•     M» 

111 

23,841 

116 

54,087 

102 

63,794 

II 

• 

.       .    F. 

1 

150 

1 

150 

1 

76 

Fitters,    . 

•      M* 

13 

3,027 

13 

6,094 

11 

5304 

" 

.       .     F. 

13 

2,746 

13 

3,611 

8 

2,104 

Heelers,  • 

M« 

44 

9,673 

48 

24,866 

35 

18,288 

u 

• 

.       .    F. 

6 

1,692 

7 

2,414 

4 

1,136 

Lasteis,   . 

•     n* 

101 

19,153 

107 

40,930 

68 

87,315 

<« 

•       1 

.        .     F. 

1 

260 

1 

325 

1 

325 

Leyellers, 

•      JH» 

8 

1,681 

7 

3,055 

6 

8385 

Packers,  . 

•      AA« 

12 

2,668 

12 

6349 

12 

6,668 

Pasters,  . 

,       .    F. 

12 

2,156 

12 

2,346 

8 

1,964 

Poggers,  • 

•     Ja« 

26 

6,879 

30 

18,326 

26 

15314 

Pressors, . 

.     M. 

3 

809 

3 

2,273 

3 

2383 

136 


STATISTICS  OF  LABOR. 


[Mar. 


MIBOLESEX    COUNTY— Cokuktbh. 


i 

DATS  Emflotid. 

Ybablt  Waqbs. 

Goer  < 

OF  Lira*. 

OCCUPATIONS. 

it 

■ 

.1 

< 

■  Number 
antwerlng. 

• 

1 

II 

1 

8 

Shoemakers — Con, 

Sand-paperen, 

M. 

4 

950 

4 

fl.925 

2 

$1,100 

Siders,     ... 

M. 

2 

533 

2 

891 

2 

890 

Skiyen,   . 

M. 

2 

400 

1 

450 

2 

950 

■       •       • 

F. 

2 

369 

2 

350 

2 

185 

Stitchers, 

M. 

13 

2,853 

13 

5,425 

10 

3,220 

•       •       • 

F. 

109 

22,787 

112 

30,762 

62 

19/)99 

Stringers,        •       • 

F. 

4 

736 

4 

609 

- 

Treers,     • 

M. 

19 

4,256 

19 

8,900 

14 

6,650 

Trimmers, 

M. 

64 

11,121 

58 

26,508 

49 

26,803 

•       • 

F. 

6 

1,256 

6 

1,346 

3 

885 

Undesignated, 

M. 

645 

141,939 

699 

287,367 

537 

254,432 

u 

•                • 

F. 

78 

15,101 

80 

16,474 

40 

10,737 

straw  workers : 

Presser,  . 

M. 

1 

60 

1 

150 

1 

50O 

Sewer,     . 

F. 

1 

76 

1 

75 

1 

75 

Trimmers, 

F. 

2 

369 

2 

550 

- 

- 

Undesignated, 

M. 

5 

1,216 

6 

2,819 

8 

2/)19 

« 

•       • 

F. 

6 

925 

6 

856 

1 

30O 

Tanners : 

Beamsters, 

M. 

7 

2,062 

7 

3,434 

6 

3,342 

Undesignated, 

M. 

61 

16,143 

63 

32,114 

60 

33,281 

Woollen  ftictory  opera- 
tives: 

Assorters, 

M. 

43 

11,279 

46 

20,561 

1 

38 

18,198 

Carders,  . 

M. 

25 

6,340 

26 

11,293 

17 

8,9D1 

Dressers, . 

M. 

8 

2,118 

9 

4,087 

7 

3,144 

•       •       • 

F. 

1 

240 

2 

490 

1 

300 

Dyers,     . 

M. 

48 

11,699 

45 

26,886 

36 

21,494 

Finishers, 

M. 

15 

3,615 

15 

6,211 

9 

2,650 

•       •       • 

F. 

2 

300 

1 

75 

2 

275 

Folders,  . 

F. 

2 

490 

2 

441 

2 

300 
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MIDDLESEX    COUNTY— Concluded. 


OCCUPATIONS. 


M 

CO 


DATS  EKPLOTBD. 


S^ 


fi 


Woollen  factory  opera- 
tlvct — Con. 

GiggerBi  .       •       • 

Picker  tenders, 

Preftsers, . 

ReelcrB,  . 

Scourers, . 

Spinners, . 

• 

Spoolers, . 

Stitchers, 

Twisters,. 

Undesignated, 
«i 

Warper,  . 
Weavers, . 


M. 

2 

M. 

5 

F. 

4 

F. 

5 

M. 

6 

M. 

64 

F. 

4 

M. 

2 

F. 

60 

F. 

2 

M. 

56 

F. 

22 

F. 

1 

M. 

36 

F. 

133 

500 

1,291 

1,045 

1,850 

1,374 

12,708 

992 

148 

14,725 

442 

13,037 

4,780 

225 

9,915 

29,901 


Tbablt  Waobs. 


I 


a 


2 
5 
4 
8 
4 

60 
4 
2 

64 
2 

54 

22 
1 

46 
127 


$616 

8,212 

1,124 

1.946 

1,415 

23,097 

800 

53 

16,218 

602 

19,464 

4,637 

225 

16,813 

26,889 


Con  or  LiYivo. 


If 


1 

4 
3 
6 
4 
45 

2 
61 

45 

14 

1 

29 
82 


9300 
1,985 
736 
1,075 
1,734 
23,429 

60 
11,277 

16,929 

2,309 

226 

14,397 

14,756 


NANTUCKET  COUNTY. 


Common  laborers, 

M. 

6 

1,420 

6 

91,850 

I 

«865 

Domestic  servants. 

F. 

8 

2,710 

8 

864 

2 

155 

Straw  workers : 

Sewers,    •       • 

F. 

2 

160 

1 

2 

130 

2 

170 

NORFOLK  COUNTY. 


Blacksmiths, . 

M. 

48 

11,328 

48 

$24,874 

39 

$21,820 

Cabinet  makers,    . 

M. 

17 

4,076 

17 

10,201 

13 

8,365 

Carpenters,    . 

M. 

256 

66,787 

266 

144,717 

213 

114,588 

Cbair  maker, . 

M. 

1 

200 

1 

250 

- 

- 

Common  laborers. 

M. 

459 

99,242 

479 

154,498 

356 

148,474 

18 
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NOKFOLK    COUKTT— CoHnirvBB. 


i 

00 

DATS  EMFLOTXD. 

Co«r  or  Lima. 

OCCUPATIONS. 

^1 

1  i 

i 

8 

If 

• 

-< 

ll 

«  a 

S 

Cotton    factory    opera- 
tives : 

Carders,  • 

M. 

2 

463 

2 

9832 

1 

#300 

Card  grinder,  • 

M. 

1 

300 

1 

500 

- 

- 

DresserSf . 

M. 

2 

550 

2 

1,000 

2 

1,300 

Mule  spinner, . 

M. 

1 

312 

1 

499 

1 

540 

Overseers, 

M. 

2 

498 

2 

1,294 

1 

750 

Speeder  tenders,     • 

F. 

3 

790 

2 

497 

- 

- 

Spinners, .       •       • 

M. 

6 

1,553 

5 

1,449 

3 

1,128 

•       •       • 

F. 

2 

600 

2 

894 

1 

2S0 

Spooler,  . 

F. 

1 

175 

1 

105 

- 

- 

Undesignated, 

M. 

6 

1,192 

5 

1,669 

5 

2,279 

Warpers, . 

F. 

4 

800 

4 

804 

2 

664 

Weavers, . 

M. 

7 

1,020 

5 

817 

1 

ISO 

•              a              • 

F. 

3 

750 

3 

975 

3 

636 

Carriers, 

M. 

17 

3,762 

16 

8,874 

10 

6,447 

Domestic  servants, 

F. 

212 

68,066 

249 

37,292 

96 

13,939 

Factory  operatives : 

Carders,  . 

M. 

9 

2,634 

10 

3,927 

7 

2,722 

Card  inspector, 

F. 

- 

- 

1 

300 

1 

300 

Dressers, . 

M. 

2 

642 

2 

915 

1 

725 

Dyers,     . 

M. 

2 

347 

2 

1,000 

1 

400 

Loom  fixers,   . 

M. 

2 

525 

2 

974 

2 

l^ 

Overseer, 

M. 

1 

800 

1 

600 

1 

300 

Spinners, 

M. 

6 

1,250 

4 

W5 

4 

2,225 

i< 

F. 

1 

200 

1 

280 

1 

130 

Spoolers, . 

F. 

4 

903 

4 

886 

4 

922 

Undesignated, 

M. 

18 

4,842 

18 

9,523 

16 

8,491 

« 

F. 

6 

1,266 

4 

770 

- 

- 

Weavers, 

M. 

10 

2,351 

10 

3,909 

9 

3,709 

" 

F. 

2 

400 

2 

700 

2 

320 

Farm  laborers. 

M. 

202 

48,885 

210 

74364 

167 

65,146 
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NORFOLK 

COUNTY— CONTIHITBD. 

i 

DATS  EMFLOTKD. 

Cost 

or  LiviNo. 

(KX:C7FATION8. 

Number 
answering. 

1 

Nnmber 
answering. 

i 

•< 

Number 
answering. 

t 

8 

Jewellery  makers, . 

M. 

21 

4,676 

31 

917,816 

21 

fl3,448 

«f             ««      ^       , 

F. 

1 

200 

1 

270 

1 

300 

Machinists,    . 

M. 

77 

21,153 

79 

67,689 

56 

39,721 

Masons 

M. 

64 

12,804 

68 

89,741 

46 

25,875 

Painters, 

M. 

67 

14,630 

69 

85,924 

58 

80,036 

Paper  makers : 

Assorters,        •       • 

F. 

2 

450 

2 

450 

2 

400 

Undesignated, 

M. 

15 

3,932 

15 

7,168 

18 

5,870 

« 

F. 

5 

1,123 

6 

1,202 

2 

266 

Shoemakers : 

Blockers, 

M. 

2 

380 

2 

985 

2 

975 

Boot  liners,     . 

F. 

17 

3,016 

19 

1,890 

7 

1,091 

Boottnmers,  . 

M. 

8 

1,765 

0 

2,885 

6 

2,168 

Bottomers, 

M. 

06 

12,679 

58 

19,999 

56 

25,266 

Bamisher, 

M. 

1 

275 

1 

825 

1 

600 

Crimpers, 

M. 

65 

10,925 

58 

21,960 

57 

27,635 

Cutters,   . 

M. 

66 

15,318 

72 

87,502 

53 

30,067 

Dressers, . 

M. 

7 

1,450 

7 

2,597 

5 

2375 

Edge  setters,  . 

M. 

28 

6,142 

30 

13,167 

29 

14,747 

Finishers, 

M. 

71 

15,049 

74 

80,255 

68 

29,169 

Fitters,    . 

M. 

27 

5,895 

31 

13,345 

27 

12,977 

Foremen, 

M. 

0 

1,527 

6 

5,925 

5 

4,025 

Heelers,  . 

M. 

50 

10,497 

54 

21,676 

47 

21,948 

•       •       • 

F. 

1 

250 

1 

250 

1 

260 

Lastetf,  •              • 

M. 

62 

11,840 

66 

17.801 

63 

15,649 

Levellers, 

M. 

2 

275 

2 

487 

2 

462 

McKay  stitcher,     . 

M. 

1 

800 

1 

750 

1 

500 

Packers,  . 

M. 

7 

1,716 

7 

4,305 

6 

4,120 

Pasters,  . 

M. 

2 

850 

2 

800 

1 

100 

« 

•       •       • 

F. 

6 

1,262 

6 

816 

2 

300 

Peggers,  • 

M. 

8 

716 

3 

1,816 

8 

1,725 
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NORFOLK   COUNTT— CoNOLUDBS. 


i 

Days  Emplotkd. 

Ybailt  Waobs. 

Cor 

OP  Limrc 

OCCUPATIONS. 

Number 
answering. 

•< 

Number 
answering. 

1 

ll 

• 

Shoemakers — Con, 

SiderSy     . 

M. 

1 

300 

2 

9725 

2 

91,259 

Stitchers, . 

M. 

66 

14,635 

70 

31,123 

67 

27,^ 

i< 

F. 

10 

2,123 

10 

2.772 

9 

1,987 

TreerSf     . 

M. 

87 

17,463 

98 

37,610 

80 

38,504 

Trimmers, 

M. 

2 

394 

2 

863 

2 

775 

Undesignated, 

M. 

840 

179,164 

885 

324,357 

790 

353,144 

i< 

F. 

6 

910 

7 

1,292 

4 

1,125 

Welter,    . 

F. 

1 

176 

1 

200 

- 

- 

Straw  workers : 

Bleachers, 

M. 

4 

858 

4 

3,319 

4 

3,067 

Blockers, 

M. 

10 

1,835 

10 

5,499 

8 

4,474 

Finisher, . 

M. 

1 

125 

1 

312 

1 

650 

Overseer, . 

M. 

1 

150 

1 

800 

1 

1,000 

Pressers, . 

M. 

11 

1,989 

12 

6,533 

11 

6.450 

Sewers,    . 

F. 

154 

22,543 

174 

18,850 

69 

13,319 

Undesignated, 

M. 

47 

12,691 

57 

27,930 

40 

22,568 

« 

F. 

- 

- 

1 

400 

- 

- 

Tanners, 

M. 

3 

900 

3 

2,025 

2 

1,150 

Woollen  foctoiy  opera- 
tives:- 

Assorters, 

M. 

2 

458 

3 

1,005 

2 

950 

Carders,  . 

M. 

1,905 

7 

8,293 

6 

2,718 

Dresser,  . 

M. 

300 

1 

1,200 

1 

900 

Finishers, 

M. 

2 

608 

2 

1,422 

2 

977 

Fuller,     . 

M. 

308 

1 

600 

- 

- 

Loom  fixer,     . 

M. 

_ 

225 

1 

450 

1 

490 

Scourers, . 

M. 

780 

4 

920 

4 

2,240 

Spinner,  . 

M. 

300 

1 

600 

1 

500 

•       •       • 

F. 

2 

432 

2 

341 

2 

500 

Undesignated, 

M. 

11 

2,934 

10 

4,917 

10 

4,041 

Warper,  . 

M. 

300 

1 

600 

- 

- 

Weavers, 

F. 

- 

- 

2 

650 

2 

120 
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PLYMOUTH  COUNTT. 


OCCUPATIONS. 


M 


Dat8  Emplotkd. 


i  i 


Blacksmiths, . 

Cabinet  makers,    . 

Carpenters,    . 

Cbair  maker, . 

Common  laborers, 

Cotton    fhctory    opera> 
tiyes: 

Carders,  . 

Spinners, 

•< 

• 

Undesignated, 

Weavers, 

Domestic  servants, 

Factory  operatives 
Undesignated, 

Weavers, 

Farm  laborers. 

Machinists,    • 

Masons, . 

Painters, 

Shoemakers : 
Bottomers, 

Burnishers, 

Crimpers, 

Cotters,  • 

Dressers, 

Bdge  setters, 

Eyeleters, 

Finishers, 

Fitters,    • 

Heelers,  • 


M. 

54 

M. 

27 

M. 

283 

M. 

1 

M. 

423 

M. 

8 

M. 

3 

F. 

1 

M. 

3 

M. 

6 

F. 

179 

M. 

22 

M. 

5 

M. 

217 

M. 

76 

M. 

103 

M. 

78 

M. 

21 

M. 

4 

M. 

17 

M. 

229 

M. 

22 

M. 

40 

F. 

0 

H. 

8A 

M. 

5 

M. 

43 

13,838 

7,026 

54,430 

200 

95,060 

598 
666 
100 
640 
1,420 
56,331 

4,023 
1,050 
46,470 
18,231 
17,879 
14,529 

4,266 

835 

2,788 

47,642 
4,106 
8,267 
1,185 

16,794 

801 

8,748 


Tbablt  Waobb. 

umber 
wering. 

1 

»  s 

1 

« 

■< 

55 
28 

290 
1 

434 

8 
3 
1 
3 
6 
221 

23 

5 

216 

82 
106 

84 

24 
4 

17 
231 

20 

40 
5 

88 
5 

43 


334,238 

15,597 

131,486 

200 

137,677 

875 
918 
125 
940 
2,280 
82,720 

8,208 
1,694 
60,552 
50,479 
48,720 
37,905 

8,571 
2,007 
6,984 
112,480 
6,476 

20,801 
1,575 

39,444 
2,248 

17,009 


Cost  of  Lxvnro. 


e 

i 


I 


49 
23 

223 
1 

321 

8 
2 
2 
2 
6 
85 

14 
4 
172 
66 
86 
62 

21 
2 

14 
184 

11 

30 
3 

62 
5 

27 


927,819 

13,479 

98,835 

270 

115,126 

1,080 
035 

324 

900 

2,218 

11,335 

4,975 
1,280 
49,891 
38,859 
39,078 
25,380 

8,870 
1,000 
7,210 

88,600 
4,468 

16,912 
1,280 

31,803 
2,160 

12,575 
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STATISTICS  OF  LABOR. 


[Mar. 


PLYMOUTH 

COUNTY— CONTIHUBD. 

• 

DATS  EmFLOTKD. 

1 

TSABLT  WAOBS. 

Oonor  Umo. 

0CCUPATI0K8. 

If 

A  s 

m 

< 

Kamber 
answering. 

• 

il 

m 

■ 

< 

Shoemakers— Con. 

Lasters,   . 

M. 

101 

19,960 

101 

941,678 

«8 

«21,714 

Lerellers, 

M. 

3 

550 

8 

725 

1 

300 

Packers,  . 

M. 

11 

2,474 

11 

6,132 

10 

6,589 

PasterSf   . 

F. 

31 

6,021 

34 

8,324 

14 

2,746 

Peggers,  . 

M. 

33 

6,570 

80 

16,282 

18 

8,2S1 

Stitchers, 

M. 

76 

17,082 

80 

42,252 

59 

30,103 

<• 

•       •       • 

F. 

100 

19,660 

103 

30,580 

44 

11,708 

Treer, 

M. 

18 

4,079 

18 

9,700 

11 

6,764 

Trimmers, 

M. 

17 

3,627 

21 

8,481 

14 

6,458 

UDdcsignated, 

M. 

848 

164,312 

892 

312,024 

652 

257,222 

«< 

F. 

39 

7,236 

43 

8,502 

4 

ftU 

Straw  workers : 

Finishers, 

F. 

8 

1,276 

8 

1,155 

8 

1,010 

Shaper,    . 

F. 

130 

200 

1 

175 

Trimmer, 

F. 

100 

150 

1 

100 

Undesignated, 

F. 

542 

662 

3 

437 

Wirer,      . 

F. 

100 

100 

1 

100 

Tanner,  .... 

M. 

250 

300 

1 

400 

Woollen  factory  opera- 
tives: 

Assorters, 

M. 

519 

806 

1 

1 

4 

1,890 

Dresser,  . 

M. 

250 

627 

1 

480 

Dyer, 

M. 

238 

826 

1 

836 

Finishers, 

M. 

370 

860 

2 

1,000 

Fnller,     . 

M. 

274 

411 

1 

600 

Specker,  . 

F. 

130 

130 

1 

225 

Spinners, 

M. 

13 

2,608 

14 

3,000  , 

12 

3,879 

Spooler,  . 

M. 

230 

400  ; 

I 

400 

Undesignated, 

M. 

300 

450 

1 

300 

tt 

F. 

64 

85 

^^ 

- 

Weareni, 

F. 

9 

2,380 

9 

3,460 

9 

2,405 
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SUFFOLK  COUNTY. 


• 

a 

CO 

DATS  EMPU>TBD. 

TSASLT  WaOBA. 

COBT< 

or  LiviKO. 

OCCUPATIONS. 

Number 
answering. 

• 

Number 
answering. 

6 

'  t 
f 

1 

Number 
answering. 

• 

S 

Blacksmiths, . 

M. 

89 

21,854 

93 

953,278 

68 

937,035 

Cabinet  makers,    . 

M. 

46 

11,561 

46 

28,610 

33 

20,291 

Carpenters,    . 

M. 

408 

91,118 

411 

236,096 

287 

167,658 

Chair  makers : 

Finisher, . 

M. 

1 

860 

1 

860 

1 

860 

Omamenter,    . 

M. 

1 

300 

1 

600 

1 

360 

•                     * 

F. 

1 

260 

1 

325 

1 

243 

Undesignated, 

M. 

6 

1,603 

6 

3,498 

4 

2,550 

Common  laborers. 

M. 

1,126 

251,853 

1,128 

466,331 

769 

331,563 

Carriers: 

Morocco  dressers,  . 

M. 

2 

600 

2 

1,200 

1 

500 

Undesignated, 

M. 

38 

8,854 

35 

19,259 

24 

12,106 

Domestic  senrants. 

F. 

1,653 

546,343 

1,804 

311,301 

730 

100,638 

Parm  laborers. 

M. 

26 

6,520 

27 

9,863 

16 

5,492 

Jewellery  makers, . 

M. 

2 

400 

2 

767 

2 

667 

«             « 

•       • 

F. 

- 

- 

1 

104 

1 

166 

ICachhiists,    . 

M. 

188 

47,060 

184 

132,466 

135 

86,409 

Masons,. 

M. 

101 

21,523 

106 

69,492 

81 

43,801 

Painters, 

M. 

118 

25,677 

123 

63,201 

81 

41,352 

Shoemakers: 

Fitter,      . 

M. 

1 

283 

1 

80O 

1 

600 

Btitcher,  . 

F. 

I 

276 

1 

307 

1 

500 

Undesignated, 

M. 

72 

18,051 

71 

38,296 

54 

26,993 

« 

•       • 

F. 

2 

624 

2 

468 

- 

- 

Straw  workers : 

Presser,  . 

M. 

1 

200 

1 

600 

- 

- 

Sewer,     . 

F. 

1 

311 

1 

416 

- 

- 

Undesignated, 

F. 

2 

140 

2 

340 

1 

150 
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STATISTICS  OF  LABOR. 


[Mar. 


WORCBSTEB  COXrHTY. 


i 

DATS  Emplotxd. 

1 
Tbaslt  Waou. 

CosTovLmxs. 

OCCUPATIONS. 

Nrnnber 
answering. 

2 

< 

ll 

i 

m 

ll 

• 

• 
S 

< 

1 

Armorers, 

M. 

26 

6,621 

27 

916,907 

23 

912.SS7 

Blacksmiths,  . 

M. 

120 

31,676 

116 

72,641 

106 

62,437 

Cabinet  maimers,    . 

M. 

71 

16,147 

72 

36,867 

67 

25,728 

Carpenters,    . 

M. 

634 

140,261 

632 

847,333 

646 

279,316 

Chair  makers : 

Caneseaters,  . 

M. 

7 

1,136 

7 

369 

- 

- 

«         «        ^       ^ 

F. 

14 

2,778 

16 

1,653 

9 

1,099 

Finishers, 

M. 

4 

1,013 

4 

1,612 

2 

750 

Sawyers, .       .       • 

M. 

1 

200 

1 

673 

2 

880 

Stock  turners, . 

M. 

6 

1,110 

6 

2,260 

6 

1,575 

Undesignated, 

M. 

373 

88,747 

386 

173,770 

333 

156,734 

Common  laborers, . 

M. 

661 

161,693 

666 

243,676 

644 

216,685 

Cotton    factory    opera- 
tives: 

■ 

Beamer,  .       . 

M. 

1 

200 

1 

300 

1 

4» 

Carders,  . 

M. 

14 

3,882 

16 

7,270 

13 

5,890 

Card  grinders, 

M. 

1 

276 

2 

779 

2 

638 

Card  strippers, 

M. 

2 

450 

2 

486 

i 

1 

500 

Dressers, . 

M. 

7 

1,816 

8 

3,286 

6 

3,470 

Finisher, . 

M. 

1 

300 

1 

460 

1 

450 

Lapper  tenders. 

M. 

3 

656 

3 

94o 

1 

400 

Loom  fixers,   . 

M. 

7 

1,666 

7 

2,462 

3 

1,264 

Picker  tenders, 

M. 

- 

- 

2 

800 

2 

1,150 

Speeder  tenders,     . 

F. 

3 

900 

3 

760 

2 

344 

Spinners, . 

M. 

16 

3,628 

18 

6,608 

13 

4,678 

"... 

F. 

6 

2,616 

8 

1,646 

4 

706 

Spoolers, . 

M. 

8 

906 

2 

1,060 

2 

740 

« 

•       •       . 

F. 

- 

- 

3 

610 

3 

610 

Undesignated, 

M. 

16 

4,019 

21 

6,688 

16 

6,SS« 

•              • 

F. 

4 

1,106 

4 

1,008 

2 

450 
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WOKCESTER    COUNTY— ComimfeD. 


1 

s 

eo 

DATS  EMPLOTKD. 

Ybaslt  Waoks. 

Cost  or  Litino. 

OCCUPATIONS. 

Number 
answering. 

< 

Number 
answering. 

i 

If 

m 

1 

Cotton    fkctoiy    opera- 
tivea — Con. 

Warper,  . 

F. 

1 

200 

1 

9166 

- 

- 

Weayerg, . 

M. 

87 

9,943 

87 

16,146 

25 

$10,603 

•       •       • 

F. 

27 

6,582 

36 

8,456 

29 

6,070 

Web  drawer,  . 

F. 

1 

299 

1 

373 

1 

225 

Carriers: 

Finisher, . 

M. 

1 

225 

1 

337 

1 

337 

Undesignated, 

M. 

44 

11,206 

46 

25,956 

29 

16,054 

Cntler : 

Finisher, . 

M. 

1 

300 

1 

375 

1 

375 

Domestic  servants. 

F. 

808 

251,256 

846 

123,250 

383 

45,985 

Factory  operatives : 

Borlers,   .       •       • 

F. 

11 

2,698 

11 

1,912 

6 

1,150 

Carders,  . 

M. 

87 

9,174 

34 

13,983 

81 

11,902 

i< 

•       •       • 

F. 

3 

760 

3 

656 

1 

246 

Card  grinders, 

M. 

2 

470 

2 

570 

1 

600 

Card  strippers, 

M. 

3 

750 

3 

992 

1 

300 

Cloth  trimmers, 

F. 

3 

789 

2 

383 

- 

- 

Drawer  in. 

M. 

1 

200 

1 

200 

1 

300 

u 

»             • 

F. 

5 

1,173 

6 

1,351- 

3 

885 

Dressers, . 

M. 

18 

4,622 

16 

8,488 

13 

7,957 

Dyers, 

M. 

1 

214 

1 

937 

2 

600 

Finishers, 

M. 

11 

2,753 

12 

4,788 

11 

6,094 

11 

•       • 

F. 

2 

648 

2 

396  1 

- 

- 

Oiggers,  . 

F. 

4 

900 

4 

480  1 

1 

- 

- 

Lapper  tender. 

M 

1 

200 

1 

212 

1 

525 

Loom  fixers,   • 

M. 

7 

2,105 

8 

4,566 

7 

4,110 

Picker  tenders. 

M. 

4 

1,020 

4 

1,490 

3 

•1,250 

Slasher  tender, 

M. 

1 

800 

1 

675 

1 

600 

Speeder  tenders,     . 

F. 

9 

2,118 

1 

9 

2,343 

2 

304 

19 
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STATISTICS  OF  LABOR. 


[Mar. 


WORCESTER 

COUNTY— CONTINUBD. 

• 

a 

DATS  Emplotbo. 

Ybablt  Waobs. 

Cost  OF  Lmao. 

OCCUPATIONS. 

Nomber 
answering. 

• 

1 

If 

Is 

j 

Number 
aniworlng. 

i 
< 

Fact'j  operatives— Cbn. 

Spinners, . 

M. 

61 

13,082 

63 

919,781 

46 

917,623 

•       •       • 

F. 

21 

6,079 

19 

2,981 

16 

2,335 

Spoolers, . 

F. 

U 

3,366 

15 

2,124 

8 

1,40S 

Undesignated, 

M. 

149 

36,153 

147 

50,365 

110 

61,747 

M 

F. 

38 

9,082 

40 

9,262 

15 

2,912 

Warpers, 

F. 

6 

1,432 

6 

1,307 

3 

625 

Weavers, 

M. 

84 

20,494 

87 

27,664 

72 

21,621 

11 

F. 

158 

37,223 

162 

36,650 

81 

18,945 

Farm  laborers. 

M. 

722 

166,770 

758 

219,708 

494 

170,530 

Machinists,    . 

M. 

603 

151,869 

601 

366,451 

516 

906,007 

Masons, 

M. 

122 

21,897 

132 

66,110 

116 

60,280 

Painters, 

M. 

212 

43,939 

212 

95,989 

186 

86,837 

Paper  makers, 

M. 

31 

9,148 

30 

21,201 

23 

13,761 

«         <{ 

F. 

3 

1,160 

• 

4 

935 

2 

615 

Shoemakers : 

Boot  tamers,  . 

M. 

5 

1,164 

6 

2,318 

5 

2,876 

Bottomers, 

M. 

313 

69,347 

326 

125,704 

290 

119,609 

BnfFer,     . 

M. 

1 

225 

1 

460 

1 

450 

Counter  makers,     . 

M. 

3 

687 

3 

1,235 

2 

790 

Crimpers, 

M. 

76 

17,669 

76 

36,582 

66 

32^5 

Cutters,   . 

M. 

314 

75,267 

321 

187,713 

277 

166,286 

•       •       • 

F. 

3 

712 

3 

533 

- 

- 

Dressers, . 

M. 

9 

2,400 

9 

3,308 

7 

2,458 

•       •       • 

F. 

2 

416 

2 

416 

2 

416 

Edge  setters,  . 

M. 

6 

1,203 

5 

1,906 

4 

2,143 

Finishers, 

M. 

88 

20,970 

92 

47,763 

75 

38,210 

Fitters,    . 

M. 

31 

7,120 

31 

16,252 

25 

13,082 

•       •       • 

F. 

3 

830 

8 

972 

2 

288 

Heelers,  . 

M. 

45 

9,917 

62 

21,755 

40 

17,627 

Inspectors, 

M. 

6 

1,280 

0 

2,910 

5 

2,600 
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WORCESTEE    COUNTY— Coktwtibd. 


OCCUPATIOKS. 


DATS  EMFLOTKD. 


I 


B 

8  I 

as 


ShoemakcrB    Con* 
Lasten,   . 

Machine  Feggers,  . 

Nailers,   . 

Packers,  . 

Fosters,   • 

Peggers,  . 

Siders,     . 

SlLiTers,  . 

Stitchers, . 

• 

Treers,     . 

Trimmers, 

Undesignated, 
i< 

Straw  workers : 
Blockers, . 

Finishers, 

• 

Machine  sewers, 

Fressers, . 

Sewers,    . 

Shaper,    . 

Trimmers, 

Undesignated, 

Wirers,    . 
Tanners, 

"Woollen  fiutory  opera- 
Ures: 

Assorters, 
Carders,  . 


M. 

76 

M. 

3 

M. 

4 

M. 

11 

F. 

17 

M. 

24 

M. 

40 

M. 

6 

M. 

19 

F. 

87 

M. 

181 

M. 

48 

M. 

688 

F. 

33 

M. 

16 

M. 

6 

F. 

8 

F. 

0 

M. 

12 

F. 

48 

F. 

1 

F. 

3 

M. 

35 

F. 

64 

F. 

17 

M. 

8 

M. 

36 

M. 

42 

16,417 

860 

726 

2,671 

3,261 

6,379 

9,617 

1,191 

4,020 

20,137 

43,868 

10,406 

166,234 

7,238 

2,803 
993 

1,279 
801 

2,260 

6,346 
200 
476 

7,932 
10,872 

2,477 
813 


Ykaslt  Waqbs. 


8,748 
10,046 


5  I 
§1 


92 

3 

4 

11 

17 

24 

43 

6 

20 

93 

187 

61 

781 

33 

16 

0 

8 

6 

12 

46 

1 

3 

33 

66 

17 

3 


40 
40 


#31,748 

2.212 

1,048 

6,646 

2.742 

12,601 

28,360 

2,879 

8,217 

24,303 

100,631 

28,176 

324,870 

6,967 

6.930 

2,336 

1,693 

1,184 

6,168 

6,318 

200 

632 

16,216 

14,497 

2,720 

2,400 


Cost  of  Lxvixo. 


19,041 
14,686 


I 
g 


a 
1 


73 
2 
4 

10 
8 

20 

33 
6 

14 

64 
167 

63 
617 

21 

16 
3 
2 
1 
9 

13 
1 
2 

26 

38 
6 
2 


36 
36 


926,908 

1,400 

1,460 

6,260 

1,661 

10,238 

17,826 

2,000 

6,349 

14,491 

87,633 

26,747 

274,221 

6,037 

6,943 

1,346 

660 

108 

4,126 

2,422 

260 

312 

16,004 

9,461 

1,070 

964 


17,678 
13,661 
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WORCESTER 

CO  U  NTY— Concluded. 

i 

DATS  Emplotkd. 

Tbablt  Waobb. 

Cost  or  LxToro. 

OCCUPATIONS. 

Nambcr 
answering. 

Aggregate. 

Nambcr 
answering. 

Nambcr 
answering. 

-< 

Woollen  fiictory  opera- 
tives— Can. 

■ 

Dressers, . 

M. 

2 

626 

1 

2 

9600 

- 

- 

Dyers,      . 

M. 

34 

8,706 

33 

15,086 

31 

912,061 

Fullers,   . 

M. 

7 

1,673 

7 

1,794 

7 

2,065 

Giggers,  . 

M. 

11 

2,669 

10 

2,564 

9 

4^ 

Loom  fixers,   . 

M. 

28 

6,911 

28 

12,161 

25 

10,467 

Oilers, 

M. 

2 

523 

2 

838 

1 

4fi0 

Picker  tenders. 

M. 

11 

2,716  1 

11 

2,700 

9 

4,000 

Pressers,  • 

M. 

15 

3,715 

15 

3,681 

15 

4^ 

Reelers,  . 

F. 

5 

900  , 

6 

410 

- 

- 

Scoorers, . 

M. 

7 

1,761 

7 

2,092 

6 

I        1,615 

Sbeai-ers, . 

M. 

2 

575 

1 

300 

1 

200 

Spinners, . 

M. 

36 

8,266 

39 

14,367 

30 

12,804 

« 

•       •       • 

F. 

2 

470 

2 

296 

2 

236 

Undesignated, 

M. 

5 

1,420 

6 

4,569 

4 

1,904 

i< 

F. 

15 

3,199 

15 

3,076 

7 

1,140 

Warper,  . 

M. 

1 

112 

1 

154 

- 

- 

Weavers,. 

M. 

87 

8,200 

41 

12,634 

26 

9344 

•       •       • 

F. 

12 

2,688 

9 

1,680 

4 

70$ 

1876.] 


PUBLIC  DOCUMENT— No.  31. 


149 


Presentation  by  Occupations. 

The  preceding  pages  of  this  chapter  exhibited  the  facts 
respecting  the  three  points  considered,  by  counties ;  the  fol- 
lowing pages  show  them  by  occupations.  The  number  of 
persons  answering  each  question  is  shown,  and  the  aggregates 
in  respect  to  each  question.  Succeeding  this  presentation 
will  be  found  tables  of  averages,  deduced  from  the  aggregates 
here  given.  The  averages  alone  might  mislead  the  reader. 
We  therefore  present  this  table  of  aggregates,  that  the  basis 
of  computation  may  be  always  in  his  hands : — 

ARMORERS. 


H 
00 

DATS  Emplotbd. 

1 

1    Ybablt  Wagrs. 

Cost 

OF  LiVINO. 

COUNTIES 

AND  BUBDIVISIONS  OF 

OCCUPATIONS. 

Namber 
answering. 

< 

Namber 
answering. 

1 

< 

Namber 
answering. 

■ 

< 

Hampden, 
Hampshire,    . 
Worcester, 

M. 
«< 

M 

221 
17 
26 

68.964 
4,432 
6,621 

'    227 
16 
27 

#164,778 

7,656 

16,907 

1 

-    231 

12 

23 

9161,339 

6,769 

12,337 

Totals,     . 

263 

70,007 

1 

1 

270 

9189,240 

266 

9179,436 

BLACKSMITHS. 


Barnstable,     . 

M. 

7 

2,043  ' 

1 
7 

#4,869 

6 

93,190 

Berkshire, 

26 

6,610 

27 

13,225 

23 

9.766 

Bristol,  . 

43 

10,766 

43 

28,176 

36 

17.957 

Dokes,    . 

4 

960 

4 

1,824  ' 

4 

1,876 

Essex,    . 

68 

17,676 

69 

39,163 

61 

27,379 

Franklin, 

23 

6,402 

23 

12,664 

17 

8,884 

Hampden, 

72 

19,417 

71 

34,818 

68 

26,329 

Hampshire,    . 

6 

1,213 

6 

3,260 

6 

2,260 

Middlesex,     . 

114 

29,740 

117 

70,772 

100 

66,369 

Norfolk, .       , 

48 

11,328 

48 

24,874 

39 

21,820 

Plymooth, 

64 

13,838 

65 

34,238 

49 

27,819 

Suffolk,  . 

89 

21,864 

93 

63,278 

68 

37,036 

Worcester, 

• 

120 

31,676 

116 

72,641 

106 

62,437 

Totals, 

672 

172,611 

677 

9388,771 

661 

9302,109 
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CABINET   MAKERS. 


Dat8  Emplotbd. 

Tbaslt  WAOca. 

CosTor  LimOb 

COUNTIES 
AJTD  SUBDIYISIONS  OF 

• 

^1 

1 

bar 
ring. 

• 

ii 

4 

OCCUPATIONS. 

m 

M 
H 
CO 

»  s 

«< 

§1 

SQ   S 

m 

•< 

§1 

< 

Berkflhiro, 

M. 

7 

1,895 

7 

#3,639 

6 

«3rl» 

Bristol,   . 

u 

1 

200 

2 

960 

1 

1/MO 

Essex,    • 

u 

46 

10,623 

48 

23,064 

37 

19,209 

Franklin, 

« 

15 

8,537 

16 

6,299 

1 

12 

4,297 

Hampden, 

it 

6 

1,396 

6 

4,616 

5 

8,258 

Uampshlre,    . 

M 

1 

205 

1 

615 

1 

6S9 

Middlesex,     , 

{< 

74 

18,499 

77 

45,162 

60 

84,00 

Norfolk, . 

« 

17 

4,076 

17 

10,201 

13 

8,355 

Plymouth,     . 

l< 

27 

7,026 

28 

15,597 

23 

13.479 

Suffolk,  . 

<{ 

46 

11,561 

46 

28,610 

33 

20.291 

Worcester,     , 

if 

• 

71 

16,147 

72 

35,857 

SI 

25,728 

Totals,     , 

810 

76,065 

820 

9174,420 

1    248 

1 

9133,489 

CARPENTERS. 


Barnstable,    . 

M. 

132 

23,780 

134 

961,998 

121 

9«.1» 

Berkshire, 

<i 

131 

29,306 

150 

77,984 

126 

64,826 

Bristol,  . 

11 

173 

36,460 

181 

97,306 

156 

83,318 

Dukes,    . 

« 

47 

6,813 

50 

20,228 

48 

20,710 

Essex,    • 

{< 

399 

87,237 

409 

218,566 

846 

186,912 

Franklin, 

{{ 

93 

19,970 

97 

49,162 

84 

88,456 

Uampden, 

« 

896 

94,150 

402 

227,779 

316 

178,160 

Hampshire, 

u 

62 

13,647 

65 

32,322 

44 

20.915 

Middlesex,     . 

« 

886 

199,401 

894 

502,378 

724 

394,778 

Norfolk, .       . 

tt 

256 

65,787 

266 

144,717 

213 

114,588 

Plymouth, 

n 

283 

64,430 

290 

181,486 

223 

98,835 

Suffolk,  . 

u 

408 

91,118 

411 

286,096 

287 

167,558 

Worcester,     , 

it 

• 

634 

140.251 

632 

847,333  , 

546 

279.316 

Totals,     . 

3,900 

852,349 

3,981 

92,147,345 

1 3.232, 

91,702,498 
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CHAIR   MAKERS. 


- 

i 

eo 

DaYB  EMrLOTBD. 

Ymamlj  Waobs. 

Cost  < 

OF  LlVIMO. 

COUNTIES 

Ain>  SUBDIVISIONS  OF 

OCCUPATIONS. 

m 

i 

< 

i! 

i 

1 

< 

»  s 

1 

Oaae  Beaten. 

Worcester,     . 

M. 

7 

1,185 

7 

$350 

^ 

^^ 

Worcester,     . 

F. 

14 

2,778 

16 

1,553 

0 

$!,«» 

mniBhmut 

M. 

1 

860 

1 

860 

1 

Suffolk,  .       •       •       • 

860 

Worcester,     « 

* 

4 

1,018 

4 

1,612 

2 

750 

Totals,     . 

0 

1,863 

5 

$2,472 

3 

$1,610 

Omammiters. 
Suffolk,  .... 

M. 

1 

800 

1 

$600 

1 

$360 

Suffolk,  .... 

F. 

1 

260 

1 

825 

1 

248 

Bawjara. 

Worcester,     . 

M. 

1 

200 

1 

678 

2 

850 

Btook  Tomara. 
Worcester,     • 

M. 

6 

1.110 

6 

9 

2,250 

6 

1,675 

Undasliciiated. 
Berkshire, 

M. 

1 

200 

1 

800 

1 

250 

Essex,    .... 

« 

6 

1,855 

6 

1,007 

0 

1,665 

FFBnklixi, 

« 

15 

3,943 

14 

6,550 

11 

4,254 

Middlesex,     • 

If 

27 

6,432 

27 

12,132 

21 

0,248 

Norfolk,         •       •       • 

If 

1 

200 

1 

250 

- 

- 

Plymonth,      . 

If 

1 

200 

1 

200 

1 

270 

Suffolk,  .... 

II 

6 

1,603 

6 

3,408 

4 

2,650 

Worcester,     • 

fi 

373 

88,747 

385 

173,770 

833 

155,734 

Totals,    . 

430 

102,680 

441 

$108,607 

376 

$178,066 

COMMON  LABORERS. 


Barnstable,    • 

M. 

87 

10,223 

08 

$31,163 

86 

$28,577 

Berkshire,      • 

II 

267 

58,433 

266 

01,688 

210 

78,884 

Bristol,  .... 

II 

804 

66,618 

800 

112,133 

260 

122,406 

Dukes,   .... 

II 

86 

6,864 

42 

12,200 

86 

12,262 
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COMMON  LABORERS— CoirmrcBD. 


DATS  ElCPLOTBD. 

Tkaklt  Waqis. 

Cost 

OW  L1TI3IO. 

COUNTIES 
AND  SUBDIVISIONS  OF 

bor 
ring. 

• 

ber 
ring. 

• 

t 

•               • 

'    9 

1 

3 

< 

OCCUPATIONS. 

• 

a 

00 

5 

1  || 

Aggroi 

§1 

»  5 

Essex,    • 

M. 

412 

95,003 

1 
421 

9151,006  ' 

312 

9131,528 

Franklin, 

<( 

71 

16,058  ' 

74 

25,303 

49 

19.736 

Hampden, 

«« 

249 

60,295 

257 

98,683 

196 

98,430 

Hampshire,    . 

« 

65 

13,012 

63 

19,748 

44 

16,676 

Middlesex,     . 

tt 

1,260 

284,871 

1,285 

482,719 

1,080 

467,992 

Nantucket,     . 

a 

6 

1,420 

6 

1,850 

1 

366 

Norfolk, 

it 

459 

99,242 

479 

164,498 

356 

148,474 

Plymouth, 

(C 

423 

96,060 

434 

137,677 

321 

115.126 

Suffolk,  . 

(1 

1,126 

251,853 

1,128 

466,331 

769 

331^ 

"Worcester,     . 

• 

661 

151,693 

665 

243,576 

'    544 

216,566 

Totals,     . 

5,416 

1,219,146 

5,622 

^,027,474 

I 

4,264 

1 

Sl.778,596 

COTTON   FACTORY    OPERATIVES. 


Assorters. 

- 

Middlesex,     . 

M. 

1 

300 

I 

9600 

- 

- 

Beamera. 

Berkshire, 

M. 

1 

250 

1 

600 

1 

«soo 

"Worcester,     . 

• 

1 

200 

1 

300  , 

1 

1 

450 

Totals,     . 

2 

450 

2 

9800 

2 

9990 

Carders. 

Berkshire, 

M. 

13 

3,050 

12 

93,100 

7 

92,600 

Bristol,  .... 

If 

31 

7,349 

33 

9,516 

21 

10,218 

Essex 

« 

18 

4,286 

19 

6,463 

14 

6,9S9 

Franklin, 

fi 

1 

300 

1 

249 

1 

155 

Hampden, 

(« 

32 

8,491 

32 

16,580 

21 

11,896 

Middlesex, 

u 

79 

21,304 

79 

37,718 

67 

»r579 

Norfolk, 

«4 

2 

463 

2 

832 

1 

300 

Plymouth, 

U 

3 

598 

3 

875  1 

3 

1,080 

"Worcester,     . 

« 

14 

3,882 

16 

7,270 

13 

5.890 

Totals,     . 

193 

49,723 

197 

982,593 

1 

148 

1 

968,606 
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COTTON 

FACTORY    OPERATIVES— Continued. 

DATS  EMPLOTBD. 

Tbak 

LT  WAGKS. 

Cost  < 

DP  LiVIKO. 

COUNTIES 
AND  SUBDIVISIONS  OP 

umber 
weilng. 

• 

2 

1 

ber 
ring. 

• 

OCCUPATIONS. 

« 

? 

1 

^1 

9 

^1 

1 

»  s 

1 

Garden— Om. 

Berkshire, 

F. 

2 

680 

2 

9820 

1 

9560 

Bristol,  .... 

II 

8 

1,906 

8 

1,590 

2 

508 

£886X,      •          .          •          . 

II 

14 

8,421 

12 

3,061 

7 

1,249 

Hampden, 

II 

83 

8,349 

32 

7,368 

7 

1,199 

Hampshire,    . 

II 

6 

1,050 

6 

1,174 

2 

437 

Middlesex,     • 

II 

• 

74 

18,914 

■      67 

16,198 

68 

10,096 

Totals,     . 

136 

34,220 

127 

#29,201 

77 

914,038 

Card  Orinden. 

Berkshire,      •       •       . 

M. 

1 

300 

1 

9460 

1 

9400 

Bristol,   .       •       •       . 

II 

5 

1,276 

5 

1,822 

5 

2,030 

Hampden,             •       • 

II 

3 

870 

3 

1,156 

2 

866 

Middlesex,    . 

II 

5 

1,350 

5 

2,168 

4 

1,276 

Norfolk, 

II 

1 

300 

1 

500 

- 

- 

Worcester,     . 

II 

1 

275 

2 

779 

2 

638 

Totals,     . 

16 

4,370 

17 

96,874 

14 

<^.208 

Card  Strippen. 

Bristol,   .       •       •       • 

M. 

2 

525 

3 

9982 

3 

91,270 

Essex 

II 

2 

400 

2 

450 

2 

682 

Hampden, 

II 

2 

580 

2 

671 

- 

- 

Middlesex,     . 

II 

6 

1.197 

4 

1,245 

4 

1,244 

Worcester,     • 

II 

2 

450 

2 

486 

1 

1 

500 

Totals,     . 

13 

3,152 

13 

•3,734 

10 

93,696 

Middlesex,     . 

F. 

1 

300 

1 

»300 

1 

$300 

Cloth  Trlmmen. 

Bristol,  .... 

F. 

- 

- 

- 

- 

1 

9460 

Hampden, 

II 

• 

2 

350 

2 

9320 

1 

160 

Totals,     . 

2 

350 

2 

9320 

2 

9800 

Drawen  In. 

Bristol,  .... 

M. 

2 

450 

2 

9665 

2 

9644 

Bristol,  .... 

F. 

3 

590 

3 

620 

1 

96 

20 
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COTTON  FACTORY  OPERATIVES— CoimKVBD. 


eo 

DATS  EMFLOTSD. 

Tbarlt  Wagss. 

Cost  < 

:>r  Ln-TSG. 

couimES 

AND  SUBDIYiaiOKS  OF 
OCCUPATIONS. 

Namber 
aniwering. 

1 

Number 
answering. 

Aggregate. 

• 

< 

Dressers. 
Berkshire, 

M. 

3 

862 

3 

r,777 

8 

•1,7» 

Franklin, 

(1 

2 

510 

2 

1,225 

2 

880 

Hampden,      •       •       • 

M 

14 

3,747 

15 

7,984 

12 

6,60 

Middlesex^     . 

If 

3 

700 

3 

1,010 

2 

600 

Norfolk,. 

« 

2 

550 

2 

1,000 

2 

MOD 

Worcester,     • 

«C 

• 

7 

1,815 

8 

3,285 

5 

2,470 

Totals,     . 

31 

8,184 

33 

916,281 

26 

•13,638 

Essex,    .... 

F. 

2 

653 

2 

r.043 

2 

•1.W 

Middlesex,     . 

6 

1,300 

5 

1,300 

- 

- 

Totals,     . 

7 

1,853 

7 

•2,843 

2 

•1,187 

Dyers. 

Hampden, 

M. 

1 

313 

1 

9500 

1 

•800 

Middlesex,     .       • 

6 

1,445 

6 

8,235 

5 

1 

2,379 

Totals,    . 

7 

1,758 

7 

»3,735 

6 

9W9 

Finishers. 
Essex,    .       •       .       • 

M. 

7 

1,839 

7 

92,468 

6 

•1.^ 

Hampden, 

(( 

2 

544 

2 

1.779 

2 

1,700 

Hampshire,    . 

<( 

3 

913 

3 

1,680 

1       " 

- 

Middlesex,     • 

II 

3 

485 

3 

785 

3 

1,100 

Worcester,     . 

II 

• 

1 

300 

1 

450 

1 

450 

Totals,     . 

16 

4,081 

16 

*r,i62 

11 

•5,2S0 

Middlesex,     • 

F. 

2 

850 

2 

9313 

2 

•277 

Folders. 
Hampden,      •       .       • 

M. 

1 

300 

1 

•676 

- 

- 

Hampden, 

F. 

3 

625 

3 

•862 

;   ' 

•275 

Middlesex,     . 

II 

• 

3 

854 

3 

875 

!       2 

895 

Totals,     . 

6 

1,479 

i       6 

•1,487 

4 

•670 

InsxMotors. 
Hampden,      ... 

F. 

2 

560 

2 

1 

•435 

2 

•U9 
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G0UMTIE8 

AND  SUBDIVISIONS  OF 

OCCUPATIONS. 


Iiapp«r  Tenders. 
Worcester, 

Iioom  Fixers. 
Bristol,  . 

Hsmpden, 

Middlesex,  . 

Worcester,  . 

Totals,  . 

Mole  Bpixmers. 
Middlesex,     . 

Norfolk, 

Totals,     • 

OUers. 
Middlesex,     . 


Bristol,  . 
Franklin, 
Norfolk, . 
Totals, 


Middlesex,  . 

Picker  Tenders. 
Bristol,   . 

Bssex,    . 

Hampden,  .       . 

Middlesex,  . 

Worcester,  . 

Totals,  . 


Bssex,    . 

Hampden, 
Totals, 


I 


DATS  EMPLOTBD. 


is 

»   e 


M. 


M. 

K 
(I 
IC 


M. 


M. 


M. 


F. 


M. 


3 

6 
6 
4 
7 


22 

3 
1 


10 

3 
2 
2 


7 
7 

4 
11 


29 

41 

3 

44 


666 

1,400 

1,196 

944 

1,666 


0,196 

876 
312 


1.187 

1,009 

880 
685 
498 


1,963 

200 

1,673 
1,690 
1,160 
2,868 


7,276 

9,216 

740 

9,966 


TSASLT  WAOB0. 


3 

6 
5 
4 

7 


22 

3 
1 

4 


3 
2 
2 

7 


7 
7 
4 
11 
2 


31 

89 

3 

42 


$946 

$2,809 
1,817 
1,679 
2,462 


$8,767 

$1,722 
499 


$2,221 

$1,339 

$2,123 
1,462 
1,294 


$4,879 

$144 

$1,960 

1.647 

1.170 

4,480 

800 


$10,047 

$9,091 

630 

$9,721 


Cost  op  Liviho. 


■ 

1    - 

*  S 

• 

• 

1 

$400 

6 

$4,187 

5 

1,816 

4 

2,025 

3 

1,264 

18 

$9,291 

3 

$1,200 

1 

640 

4 

$1,740 

3 

$1,540 

2 

$1,060 

2 

1,200 

1 

760 

6 

$3,000 

1 

$760 

6 

3,060 

3 

975 

8 

3,996 

2 

1,160 

20 

$9,931 

31 

$6,163 

2 

1 

410 

33 

$6,573 
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couirriES 

AND  SUBDIVISIONS  OF 
OCCUPATIONS. 


M 
CO 


DA.r8  Emfloted. 


^ 


bo 


Quillers. 
Berkshire, 

Second  HaadB. 
BrlBtol,  . 


Section  Hands. 
Hampden, 

Slasher  Tenders. 
Bristol,  . 

j!<8sex,    •       •       ■ 

Middlesex,     . 

Totals,     . 

Speeder  Tenders. 
Franklin, 


Bristol,    . 
Franklin, 
Middlesex,     . 
Norfolk, 
Worcester,     . 
Totals,     . 

Spinners. 
Berkshire, 

Bristol,   . 

jiiBsex,    ... 

Franklin, 

Hampden, 

Middlesex,     . 

Norfolk, 

Plymonth, 

Worcester,     . 

Totals,     . 


F. 


M. 


M. 


M. 
«< 


M. 


F. 

u 
it 
u 
tt 


M. 
(( 

u 
« 
If 
<f 
11 
« 


8 
1 
6 


15 


25 
3 
1 
3 
3 


35 


II 

58 

14 

4 

40 

79 

6 

3 

16 

231 


6) 

0 


234 
260 
225 

1,830 

300 

1,806 


3,936 

286 

5,570 
675 
270 
790 
900 


8,205 

2,708 
13,723 

3,928 

1,055 
10,698 
21,120 

1,553 
656 

3,628 
59,069 


YSARLT  IVaOKS. 


a  « 


7 
1 
6 


14 


25 
3 
1 
2 
3 


SI 


«156 

9S0O 

9450 

S3,117 

500 

3,284 


$6,901 

$430 

$6,289 
588 
297 
497 
750 


Cost  of  JUvnca. 


34 

$8,421 

10 

$3,945 

58 

23,708 

14 

7,334 

4 

1,666 

40 

21,270 

76 

38,345 

5 

1,449 

3 

918 

18 

6,508 

228 

$105,143 

o 

& 

< 


10 


4 
2 
1 


9 


$140 


$400 


ssoo 


4 

$431 

1 

300 

5 

2^1 

$3,085 

$«» 

•1,065 
426 
297 

344 


$3,132 


5 

$3,100 

48 

22.416 

14 

6,824 

3 

1,400 

33 

16,351 

64 

90,037 

3 

1,128 

2 

535 

13 

4,6;^ 

185 


$!36<519 
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COTTON  FACTORY    OPERATIVES— Continued. 


COUNTIES 

AND  SUBDIVISIONS  OF 

OCCUPATIONS. 


Spinners— Oi>n. 
Berkshire, 

Bristol,  . 

Essex,    . 

Hampden, 

Middlesex,     . 

Norfolk, 

Plymouth, 

Worcester,     . 

Totals,     . 

Bpoolen. 
Bristol,   . 

Hampden, 

Middlesex,  . 

Worcester,  . 

Totals,  . 

Berkshire, 
Bristol,  . 
Franklin,       • 
Hampden, 
Middlesex,     . 
Norfolk, 
Worcester,     . 
Totals,     . 

Undeslsnated* 
Berkshire, 

Bristol,   . 

Essex,    . 

Hampden, 

Middlesex,     . 

Norfolk, 


DATS  EXPLOTBD. 


H 

ai 

00 


i  ? 

»  s 


F. 


I( 


t€ 


U 


i$ 


If 


l< 


ti 


M. 
ff 

(I 


F. 

u 

It 
u 
t( 
l( 
« 


M. 
«i 

K 
«f 


18 

20 

6 

28 

130 

2 

1 

6 


211 

9 
6 
1 
8 


18 

15 

19 

1 

9 

82 

1 


127 

13 
6 

15 
7 
9 
5 


«9 


4,345 
4,978 

1,809 ; 

6,231 

32,642 

600 

100 

2,516 


63,221 

2,000 

2,281 

313 

905 


5,499 

3,465 
4,301 

275 

2,456 

19,459 

175 


30,131 

3,585 
1,375 
4,210 
2,040 
2,335 
1,192 


Yearly  Wages. 


a 

a 


C 


18 

23 

6 

27 

127 

2 

1 

8 


212 

9 
5 
1 
2 


17 

15 
18 
1 
9 
85 
1 
3 


132 

18 

7 
14 

8 
10 

5 


I 


«3,495 

4,878 

1,632 

8,324 

26,131 

394 

125 

1,646 


946,625 

93,295 

2,406 

406 

1,060 


97,167 

92,638 

2,950 

247 

2,309 

16,593 

105 

610 


925,352 

911,484 
2,229 
6,242 
3,878 
4,007 
1,669 


Cost  of  Liviko. 


a  « 

s    ^ 


7 
1 
4 
25 
102 
1 
2 
4 


91,055 

800 

795 

4,539 

17,916 
250 
324 
706 


146 

925,885 

4 

91,595 

5 

8,294 

1 

450 

2 

740 

12 

96,079 

5 

1^715 

4 

1,042 

8 

1,275 

47 

8,094 

3 

610 

67 

#11,736 

17 

910,070 

6 

1,835 

11 

.        4,585 

3 

1,475 

6 

2,550 

5 

2,275 
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COTTON 

FACTORY    OPERATIVES— CowTnnTBD. 

• 

6 

eo 

Days  Emplotsd. 

Tkaklt  Waqes. 

Con  OF  LITIM. 

COUNTIES 
AND  SUBDIVISIONS  OF 
OCCUPATIONS. 

Namb«r 
aniwerlng. 

Number 
answering. 

• 

1 

• 

e 

1 

IS 

< 

Undesisnated—  Oon. 

"Plymouth, 

M. 

3 

640 

3 

«940 

2 

1900 

"Worcester,     . 

• 

16 

4,019 

21 

6.688 

16 

6,334 

Totals,     .       .       . 

74 

19,396 

86 

^7,037 

66 

$30^14 

Bristol,  .... 

F. 

1 

150 

1 

#120 

- 

- 

Middlesex,     . 

« 

7 

1,826 

7 

1.132 

4 

$695 

Worcester, 

4 

1,106 

4 

1.006 

2 

4» 

Totals,     . 

12 

2,682 

12 

$2,280 

6 

$1445 

'Warpers. 

• 

Berkshire, 

F. 

2 

600 

2 

$560 

- 

- 

Bristol,  .... 

« 

1 

260 

1 

234 

- 

- 

Middlesex,     . 

(f 

20 

6,470 

21 

6.000 

16 

$2,615 

Norfolk, 

u 

4 

800 

4 

804 

2 

664 

"Worcester,     . 

« 

1 

200 

1 

166 

- 

- 

Totals,     . 

28 

7.230 

29 

$6,764 

17 

$3,179 

"Weavers. 

Berkshire, 

M. 

14 

3,164 

15 

$4,702 

7 

#4.850 

Bristol,  .... 

(1 

156 

35,215 

167 

53,946 

90 

34.602 

£SS6X,      .         .         •         • 

« 

S6 

7,896 

33 

9,767 

21 

8.260 

Franklin, 

tt 

4 

1,090 

4 

1,284 

2 

382 

Hampden, 

it 

6 

1,292 

6 

2,214 

4 

1,900 

Middlesex,     . 

tt 

76 

20,166 

72 

33,633 

69 

24^390 

Norfolk,. 

it 

7 

1,020 

6 

817 

1 

150 

Plymouth, 

tt 

6 

1,420 

6 

2,230 

6 

2^18 

Worcester,     . 

tt 

87 

9,943 

37 

16,146 

25 

10,003 

Totals,     . 

340 

81,194 

834 

$123,637 

216 

$87,215 

Berkshire, 

F. 

51 

12,626 

61 

$12,192 

23 

$4,670 

Bristol,  .... 

tt 

110 

24,002 

112 

30,413 

43 

1I,7S3 

Franklin, 

tt 

17 

8.734 

17 

3,938 

8 

1.318 

Hampden, 

tt 

188 

44,746 

188 

63,186 

-    154  1 

39,775 
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COTTON   FACTORY   OPERATIVES— Conoludbi 


COUNTIES 
AND  SUBDIVISIONS  OF 
OCCUPATIONS. 


Hampshire,  . 

Middlesex,  . 

Koilblk,  •  • 
Worcester, 

Totals,  . 


"Web 

Middlesex, 

Worcester, 
Totals, 


'Winders. 


Bristol, 


Middlesex, 


00 


DATS  EMPLOTKO. 


%   a 


F. 

M 
tt 


F. 


M. 


F. 


2 

602 

3 

27 


1,000 

80 
1 


31 


2 


MO 

146,228 

750 

6»682 


289,227 

7,126 
299 


7,425 


588 


Tbarlt  Waqss. 


4 

601 

3 

36 


1,012 

29 
1 


30 


^11,045 

142,464 

975 

8,456 


9252,669 

96.325 
873 


$6,698 


9293 


CURRIERS. 


Middlesex,     . 

Buflsn. 

Middlesex,     . 

Vixiiaheni. 
Essex,    . 

Middlesex,     . 

Worcester,     . 

Totals,     . 


Middlesex,     . 


Snflbllc,  . 
ToUls,     . 


M. 


M. 


M. 

<c 
II 


M. 


M. 


<i 


18 

19 

1 


38 


85 
2 


310 

4,704 

4,496 

225 


9,425 

599 

9,166 

600 

9,766 


21 

19 

1 


41 

3 

37 

2 

39 


9520 

9620 

99,940 

8,910 

337 


919,187 

92,376 

921,929 

1,200 

923,129 


160 
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CUREIERS— CosTrarEB. 


* 
00 

DATS  EUPLOrSD. 

p 

Tkabxt  Waqks. 

Cost 

or  Ijtxsc 

CX)UNTTRR 

Ain>  SUBDIVISIONS  OF 

OCCUPATIONS. 

Namber 
answering. 

• 

1 

a 
1 

1.  ^ 

1 

1 

a 

S 

< 

ll 

IS 

< 

Soouren. 
Middlesex,     . 

M. 

I 

326 

1 

9487 

1 

9500 

Splitters. 
Middlesex,     . 

M. 

1 

6 

1,622 

6 

^,923 

6 

93,680 

Stuflldrs. 
Middlesex,     . 

M. 

7 

1,648 

7 

«8,158 

1 

6 

82,725 

Tablemen. 
Middlesex,     . 

M. 

10 

2,211 

9 

93,922 

8 

$2,950 

Undesignated. 
Barnstable,     . 

M. 

5 

1,071 

6 

$1,917 

5 

91,710 

Berkshire, 

23 

6,112 

18 

9,775 

18 

8,902 

Bristol,   .... 

3 

690 

3 

2,166 

3 

1,000 

Essex,    .... 

84 

20,437 

92 

40,718 

47 

21,022 

Hampden, 

1 

313 

1 

420 

1 

420 

Middlesex,     . 

437 

107,659 

446 

206,421 

417 

195,082 

Norfolk,. 

17 

3,762 

16 

8,374 

10 

5,447 

Suffolk,  .... 

38 

8,854 

35 

19,259 

24 

12,106 

Worcester,     . 

• 

44 

11,206 

46 

26,955 

29 

16,064 

Totals,     . 

662 

160,104 

662 

$315,004 

654 

$261,743 

CUTLERS. 


Blade  Oilers. 

Franklin, 

M. 

1 

260 

1 

9260 

1 

$300 

Bolster  Droppers. 

Franklin, 

M. 

1 

250 

1 

1 

$500 

1 

$900 

Finishers. 

Franklin, 

M. 

17 

3,646 

17 

96,897 

,      17 

96.985 

"Worcester,     . 

u 

• 

1 

800 

1 

375 

1 

375 

Totals,     . 

18 

3,946 

18 

96,272 

18 

$7,3» 

Forgers. 

Franklin, 

M. 

3 

590 

4 

91.726 

* 

91,740 
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CUTLERS— CoNTiwuED. 


COUNTIES 
AKD  SUBDIVISIONS  OF 
OCCUPATIOMS. 


14 
CO 


DATS  EMPLOTBD. 


If 

9^    S 


Qrindon. 
Franklin, 


Frmnklin, 

Handle  Biveten. 
Franklin, 

Handle  Bawyera. 

Fkwiklin, 

Knife  Oleaneni. 
Franklin, 

Fdishera. 
Fnmklin, 

Temperera. 
Franklin, 

Undeaiffnated. 
Bristol,  . 

Franklin, 

Hanipshirc,    • 

Totals,     . 


M. 

35 

M. 

2 

M. 

I 

M. 

2 

F. 

2 

M. 

1 

M. 

1 

M. 

4 

II 

120 

II 

• 

21 

145 

7,301 

394 

160 

520 

460 

225 

208 

754 

28,390 

5,031 


34,175 


Tbablt  Waoss. 


6 


II 

a  t 
9  I 


35 


2 


4 

128 

20 


150 


913,246 

0716 

9300 

91,177 

#460 

9394 

9512 

91,183 
55,694 
11,300 


968,177 


DOMESTIC  SERVANTS. 


Barnstable, 

F. 

64 

14,954 

60 

96,692 

Berkshire,     . 

178 

54,417 

193 

25,616 

Bristol,  . 

322 

107,384 

383 

62,132 

<. 

Dnkes,    . 

2 

565 

2 

482 

Essex,    . 

499 

161,387 

545 

90,342 

t 

Fhuklin, 

128 

35,981 

142 

19,387 

Hampden, 

800 

94,088 

308 

48,661 

] 

Hampshire, 

116 

34,494 

119 

17,265 

Middlesex, 

1,551 

494,464 

1,648 

277,122 

i 

21 
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DOMESTIC  SERTANTS— CoMmnixD. 


i 

DATS  Emflotbo. 

Tbaxlt  Waom. 

Ooar  OF  Limitt. 

COUNTnES 
AND  SUBDIVISIONS  OF 
OCCUrATlONS. 

Number 
answering. 

Number 
answering. 

Aggregate* 

Number 
answering. 

< 

Nantncket,     . 

Norfolk, 

Flymoatb, 

Suffolk,  .... 

Worcester,     . 

F. 

u 
II 
II 
II 

• 

8 

212 

179 

1^653 

808 

2,710 

68,066 

56,331 

546,343 

251,256 

8 

249 

221 

1,804 

846 

9864 

37,292 

32,720 

811,301 

123,2d0 

2 
96 

• 

86 
730 
883 

•155 

13,939 

11,335 

100^ 

tf,985 

Totals,     . 

6,020 

1,922,440 

6,533 

#1,053,026 

3,008       9399,849 

FACTORY    OPERATIVES. 


Beamera. 

Berkshire, 

M. 

- 

- 

- 

- 

1 

9300 

Burlera. 

Worcester,     . 

F. 

11 

2,698 

11 

91,912 

5 

91.150 

Carders. 

1 

Berkshire, 

M. 

4 

1,140 

5 

92,277 

3 

#1,500 

Bristol,   . 

11 

2,625 

11 

4,113 

10 

4,346 

Essex,    . 

• 

5 

1,407 

5 

3,550 

4 

2,837 

Hampden, 

14 

3,885 

14 

4,633 

5 

2,800 

Middlesex,    . 

4 

1,100 

3 

1,275 

3 

1,245 

Norfolk, 

9 

2,534 

10 

3,927 

7 

2,722 

Worcester,     . 

• 

87 

9,174 

84 

13,983 

31 

11.902 

Totals,     . 

84 

21,865 

82 

933,768 

63 

r27,352 

Bristol,   . 

F. 

5 

1,010 

6 

•1,358 

3 

98tt 

Essex,    . 

II 

-     4 

1,080 

4 

957 

5 

i,4a» 

HampdeD, 

II 

30 

7,270 

30 

5,439 

9 

1,500 

Worcester,     . 

II 

• 

3 

750 

3 

656 

1 

1 

246 

Totals,     . 

42 

10,110 

43 

98,410 

18 

9M87 

Card  Ghrinders. 

Bristol,  .... 

M. 

6 

1,090 

6 

»2,337 

3 

91.560 

Hampden, 

II 

- 

1 
1 

1 

438 

1 

438 

FACTORY   OPERATIVES— Continue©. 


CX)USTIE8 

AUD  SUBDIVISIONS  OF 

OCCUPATIONS. 


a 

CO 


Day  8  Emplotbd. 


If 

K     S 


Card  Qrindari    Gm 
Middlesex,     . 

Worcester,     . 

Totals,     . 

Card  Inspeoton. 
Norfolk, 

Osrd  Stripp6rs* 
Bristol,   . 

Middlesex,     . 

Worcester, 

Totals,     . 

dotli  Trimmen. 
Bristol,   . 

Worcester,     • 

Totals,     . 

Doflbrt. 

Bristol,    . 

Drawers  In. 
Bristol,    . 

Worcester, 

Totals,     . 


Bristol,   . 
Essex,    . 
Worcester, 
Totals,     . 

Dreaaan. 
Berkshire, 

Essex,    . 

Hampden, 

Norfolk, . 

Worcester,     . 

ToUls,     . 


M. 
If 


F. 

M. 

II 

f< 


if 


M. 


M. 


14 


(f 


If 


M. 

It 

It 

u 
«< 


6 

2 


14 


1 
4 
3 


8 

10 
3 


13 


1 
1 


32 

17 

5 


54 

1 
9 
3 
2 
18 
33 


tf 


1,619 
470 


3,579 


150 
984 
750 


1,884 

2,209 
789 


2.998 

110 

313 
200 


513 

7.243 
4,212 
1,173 


12,628 

240 
2,232 

800 

.    542 

4,622 

8,436 


Teablt  Waobs. 


a  t 

^  S 


6 
2 


15 


1 

4 
3 


8 

12 
2 


14 


1 
1 
2 

32 

14 

5 


51 

1 

6 

3 

2 

16 


<i 


«2,258 
570 


$5,603 
9300 

#187 

1,224 

992 


92,403 

92,813 
.383 


93,196 

9110 

9400 
200 


9600 

97,440 
2,874 
1,351 


911,665 

9450 

2,276 

710 

915 

8,488  • 

912,839 


Cost  of  Livnto. 


§1 

m 


5 
1 


10 


4 
1 


8 


8 


1 
1 


16 
8 
3 


27 

1 

5 

1 

13 
20 


< 


92,305 
600 


94,893 


9300 


91,532 
300 


91,832 


»2,H2 


92.142 


9390 
300 


93.161 

1.754 

885 


95.800 

$300 
2,453 

725 

7,957 

911.435 
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FACTORY   OPERATIVES— CoNTiMCBD. 


DATS  EMPLOrBD. 

YsABLT  Wages. 

Con 

or  LiTUMi. 

COUNTIES 
AND  SUBDIVISIONS  OF 

ii 

1 

ll 

• 

bor 
ring. 

9 

OCCUPATIONS. 

• 

H 

ta 

GO 

II 

m 

1 

i 

1 

Dyen. 

BriBtol,   .... 

M. 

1 

160 

1 

^1114 

1 

♦100 

Hampden, 

«f 

1 

290 

1 

726 

1 

600 

Norfolk,. 

f< 

2 

847 

2 

1,000 

1 

400 

Worcester, 

1 

214 

1 

937 

2 

600 

Totals,     . 

5 

1,001 

6 

♦2,776 

6 

♦1,700 

Vinith^rVt 

M. 

3 

768 

3 

•2,056 

3 

Berkshire, 

♦i;ho 

Hampden, 

f( 

1 

40 

1 

40 

- 

- 

Hampshire,    . 

« 

1 

240 

1 

180 

1 

180 

Worcester, 

• 

11 

2,763 

12 

4,788 

11 

6,094 

Totals,     . 

16 

3,801 

17 

$7,064 

1 

15 

♦6,614 

Worcester, 

F. 

2 

648 

2 

•38SJ 

1 

Folders. 

1 

Hampden, 

M. 

1 

160 

1 

♦160 

- 

- 

Essex,    .... 

F. 

4 

844 

3 

9640 

2 

♦450 

Middlesex,     .       .       ^ 

a 

18 

4,186 

18 

4,134  ! 

11 

2,382 

Totals,     . 

22 

6,030 

21 

♦*J74 

13 

♦2.832 

Fullers. 

Hampden, 

M. 

1 

249 

1 

♦403 

1 

♦386 

Oiffgers. 

Worcester,     . 

F. 

4 

900 

4 

♦480 

- 

- 

Harness  Makers. 

Essex 

F. 

8 

1,956 

9 

♦2,279 

5 

♦940 

Iiapper  Tenders. 

Worcester,     . 

M. 

'1 

200 

1 

♦212 

1 

♦SS5 

Iioom  Fixers. 

Bristol,  .... 

M. 

22 

6.465 

23 

♦10,583 

18 

♦9,042 

xSssex,    .... 

(1 

5 

1,450 

4 

2,260 

5 

2,590 

Hampden, 

if 

10 

2,665 

11 

4,767 

' 

2,823 

1876.] 
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FACTOBT   OPERATIVES— CoNTDiDED. 


• 

ti 

OQ 

DATS  Employed. 

Ybablt  Waobs. 

Cost  or  Livixo. 

COUNTIES 

AND  BUBDIYiaiONS  OP 

OCCUPATIONS. 

Number 
answering. 

i 

If 

Number 
answering. 

a 

5 

Iiooin  Tizer*— Cbit. 

Hampshire,    . 

M. 

1 

276 

1 

•483 

1 

$400 

Middlesex,     . 

(1 

15 

4,175 

12 

6,766 

13 

6,164 

17orfolk^                • 

<( 

2 

525 

2 

974 

2 

1,204 

Woroester,     . 

7 

2,105 

8 

4,566 

7 

4,110 

Totals,     . 

62 

16,660 

61 

$30,398 

52 

$26,338 

Meaaorert. 

Hampden, 

M. 

1 

300 

1 

•526 

1 

$625 

Mole  Bpixmers. 

Bristol,  .... 

M. 

17 

3,448 

19 

»8,355 

11 

$4,887 

Essex,    .... 

« 

10 

2,466 

8 

2,976 

6 

2,086 

Middlesex,     . 

• 

4 

890 

4 

1,106 

3 

860 

Totals,     . 

31 

6,804 

31 

$10,436 

20 

$7,833 

Oilers. 

Essex,    .... 

M. 

3 

606 

3 

9835 

3 

$1,310 

Oreraeera. 

Bristol 

M. 

3 

712 

3 

$2,187 

3 

$2,020 

Hampden, 

<( 

4 

1,182 

4 

3,358 

3 

2,000 

I'^orfolk,  •       .       •       • 

If 

1 

300 

1 

600 

1 

300 

Totals,     . 

8 

2^194 

8 

$6,146 

7 

$4,320 

Faokera. 

£ssex,    .... 

M. 

1 

250 

1 

$250 

1 

$185 

Middlesex,     . 

1 

287 

1 

575 

1 

700 

Totals,     . 

2 

637 

2 

$825 

2 

$S85 

Fioker  Tenders. 

Berkshire, 

M. 

1 

250 

1 

$265 

- 

- 

Hampden, 

« 

6 

1,700 

6 

1,996 

5 

$3,700 

Worcester,     . 

4 

1,020 

4 

1,490 

3 

1,260 

Totals,     . 

11 

2,970 

11 

$3,751 

8 

$4,950 

Freaaera. 

Middlesex,    . 

M. 

1 

300 

1 

$330 

1 

$600 
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FACTORY   OPEEATIVES— CosTiNUBD. 


COUNTIES 

AND  SUBDIVISIONS  OF 

OCCUPATIONS. 


ai 

00 


DATS  Emplotbd. 


a  s 

»  s 


Soourers. 


Essex, 


Second  Hands. 
Bristol,  . 


Section 
Essex,    . 


Slasher  Tenders. 
Essex,    . 

Worcester, 

Totals,     . 

Speeder  Tenders. 
Bristol,   . 


Bristol,   . 
Worcester,     ; 
Totals,     . 

Spinners. 
Berkshire, 

Bristol,   . 

Essex,    . 

Hampdeiii 

Hampshire,    . 

Norfolk, 

Worcester,     . 

Totals,     . 


Bristol,   . 
Essex,    . 
Hampden, 
Middlesex, 
Norfolk, 
Worcester, 
Totals, 


M. 


M. 


M. 


M. 


*f 


M. 


« 


M. 


9 


1 

1 


2S 
9 


37 

6 
1 

17 

22 

3 

B 

51 


104 

16 
37 
20 
1 
1 
21 


96 


270 

1,965 

982 

262 
300 


662 

1,860 

6,760 
2,118 


8,878 

822 

200 

4,307 

.5,608 

670 

1,250 

13,082 


25,939 

3,573 
8,942 
5,276 
231 
250 
6,079 


23,350 


Ybablt  Waoks. 


11 

3 

1 
1 


29 
9 


38 

4 
1 

17 

21 

3 

4 

53 


103 

16 
35 
20 
1 
1 
19 


07,066 

91,460 

f«7 
675 


•1,162 

f2,061 

$6,880 
2,343 


99,223 


800 
8,863 
8,549 
1,396 
1,875 
19,781 


$41,633 

$3,689 

8,617 

3,733 

287 

230 

2,981  ! 


COSTOrLlTDHk 


If 

ii 


92  I    $19,487 


9 

2 

1 
1 


U 
2 


13 

3 
1 

17 
7 
2 
4 

46 


80 

10 
8 
2 
1 
1 

16 


I 


$150 

$5,160 

$920 

$351 

600 


$1,151 

$150 

$1,798 
304 


$M 


8^ 

3,000 

933 

17,623 


$34,504 

$1,886 

1,781 
475 
287 
130 

2,335 


38 


$6,843 


1876.] 
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FACTORY   OPERATIVES— Cohthtobd. 


DATS  EMrLOTBD. 

TBARLT  WAOK8. 

Cos 

COUNTIES 
AND  SUBDIVISIONS  OF 

m 

i 

|t 

i 

ll 

OCCUPATIONS. 

• 
M 

ao 

'< 

is 

1 

so  S 

Bpoolen. 

Bristol 

M. 

2 

450 

2 

1^535 

- 

Bristoli  •       •       •       • 

F. 

26 

6,085 

26 

«8,106 

8 

Esfex,    .... 

<4 

43 

10,418 

45 

8,919 

15 

Hampden, 

« 

7 

1,696 

7 

1,340 

8 

Middlesex,    .       . 

II 

3 

420 

3 

222 

3 

Norfolk,        .       .       . 

<l 

4 

903 

4 

886 

4 

Worcester,     . 

<< 

• 

14 

3,365 

15 

2,124 

8 

Totals,     . 

97 

22,887 

100 

918,597 

41 

Middlesex,     . 

F. 

2 

320 

2 

9320 

- 

trndesicnated. 

Berkshire, 

M. 

27 

6,751 

32 

918,425 

21 

Bristol^  •       .       •       . 

II 

26 

6,263 

28 

11,282 

22 

Essex,    .... 

II 

191 

47,667 

187 

70,989 

126 

Franklin, 

11 

14 

3,060 

14 

5,513 

11 

Hampden, 

« 

44 

11,141 

43 

813 

30 

Hampshire,    . 

« 

2 

340 

2 

733 

2 

Middlesex,     .       . 

i< 

60 

14,312 

60 

20,663 

38 

Norfolk, 

II 

18 

4,842 

18 

9,523 

16 

Plymonth,     . 

II 

22 

4,523 

23 

8,208 

14 

Worcester,     . 

II 

• 

149 

36,153 

147 

60,365 

110 

Totals,     . 

653 

135,052 

554 

9191,514 

390 

Barnstable,    . 

F. 

6 

1,859 

6 

9830 

6| 

Berkshire, 

II 

9 

2,204 

9 

2,029 

7 

Bristol 

II 

33 

7,546 

33 

7,822 

18 

Essex,    .... 

41 

91 

19,891 

.79 

15,874 

70 

Franklin, 

II 

8 

790 

3 

600 

3 

Hampden, 

II 

30 

7,155 

28 

6,320 

10 

Hampshire,    • 

14 

12 

24>76 

12 

8,326 

10 

Middlesex,    .       . 

M 

39 

8,493 

37 

8,939 

23 
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FACTOBT   OPEKATITES— CoMClcsBD. 


DATS  EHPLOTBD. 

Ybablt  Waobs. 

CosTor  LiTno« 

COUKTIES 
AKD  SUBDIVISIONS  OF 

Number 
ftnsworing. 

i 

ber 
ring. 

■ 

1 

ber 
ring. 

1 

OCCUPATIONS. 

i 

oo 

< 

-< 

a  t 
^  S 

M 

trnde«icnated— Owi. 

* 

Norfolk, 

F. 

6 

1,266 

4 

9770 

- 

- 

Worcester,     . 

88 

9,032 

40 

9,252 

15 

•2,912 

Totals,     . 

266 

60,712 

251 

1^,267 

161 

931.702 

"Warpen. 

Bristol,  .... 

F. 

12 

2,825 

11 

•2,620 

7 

»l.3tt 

Essex,    .... 

« 

11 

2,329 

10 

2,279 

9 

1,984 

Hampden, 

M 

3 

900 

3 

810 

1 

200 

Middlesex,     . 

« 

1 

249 

1 

230 

"* 

- 

Worcester,     . 

6 

1,432 

6 

1,307 

3 

625 

Total 

33 

7,735 

81 

4r7,246 

20 

94,111 

'Weavers. 

Berkshire, 

M. 

2 

560 

3 

9885 

1 

$330 

Bristol 

« 

36 

8,702 

89 

13,468 

29 

13,775 

« 

Essex,    .... 

<f 

49 

11,721 

55 

14,302 

31 

9,602 

Hampden, 

<i 

47 

12,131 

46 

13,447 

21 

6.764 

Hampshire,    . 

11 

4 

1,029 

4 

2,158 

8 

2,an 

Norfolk, 

<i 

10 

2,351 

10 

3,909 

9 

3.709 

Plymouth, 

« 

5 

1,050 

5 

1,694 

4 

1,280 

Worcester,     . 

u 

• 

84 

20.494 

87 

27,564 

72 

24,581 

Totals,     . 

237 

58,038 

249 

977,427 

170 

961,913 

Berkshire, 

F. 

6 

1,016 

6 

9981 

6 

9638 

Bristol 

it 

142 

33,816 

146 

43,443 

78 

17,294 

Essex 

fC 

157 

85,119 

142 

83,770 

108 

24,598 

Franklin, 

u 

1 

106 

1 

128 

- 

- 

Hampden, 

CI 

93 

22,463 

92 

20,136 

8 

1,760 

Hampshire,    . 

11 

5 

930 

5 

1,122 

2 

625 

Middlesex,     . 

« 

51 

11,706 

52 

12,842 

81 

7,788 

Norfolk, 

« 

2 

400 

2 

700 

2 

320 

Worcester,     • 

f< 

lff8 

87,223 

162 

36,650 

81 

18,945 

Totals,     . 

615 

142,278 

608 

9149,772 

315 

971,911 

1876.] 
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FARM    LABORERS. 


i 

DATS  EMPLOTID. 

Tbaslt  Waoss. 

GOUNTiEB 

AND  80BDIVISION8  OF 

OCCUPATIONS. 

If 

1 

Nnmber 
aiuwering. 

Barnstable, 

M. 

83 

18,339 

80 

921,109 

Berkshire, 

II 

806 

72,605 

317 

93,510 

Bristol,   . 

«< 

187 

42,992 

188 

06,619 

Dakes,    . 

<4 

21 

4,647 

22 

4,871 

Essex,    . 

l< 

329 

82,000 

336 

115,357 

Franklin, 

it 

162 

88,149 

160 

44,235 

Hampden, 

•• 

273 

67,328 

280 

93,456 

Hampshire,    , 

l< 

290 

66,483 

299 

84,316 

Middlesex,     . 

« 

609 

151,300 

629 

212,700 

Norfolk, . 

If 

202 

48,885 

210 

74,864 

Plymonth, 

M 

217 

46,470 

216 

60,552 

Snflblk,  . 

M 

26 

6,020 

27 

9,853 

Worcester, 

II 

• 

722 

166,770 

758 

219,708 

Totals, 

3,427 

812,438 

3,522 

91,091,150 

JEWELLERY    MAKERS. 


Barnstable, 

M. 

1 

200 

1 

9400  1 

BrlstoU  . 

« 

418 

83,936 

425 

196,236 

Essex,    . 

14 

1 

300 

1 

600 

Hampden, 

l< 

8 

2,212 

9 

5,514 

Middlesex,     . 

M 

5 

1,102 

5 

1,949     : 

Norfolk, . 

It 

21 

4,676 

81 

17,810 

Snflblk,  . 

II 

• 

2 

400 

2 

767 

Totals,     . 

406 

92,826 

474 

9223,281  , 

Middlesex,     . 

F. 

3 

776 

3 

9843 

Norfolk, 

II 

1 

200 

1 

270 

Snflblk,  . 

II 

• 

- 

- 

1 

104 

Totals,     . 

4 

976 

5 

91.017 

1 

22 
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MACHIinSTS. 


DATS  Emflotbd. 

TftABLT  WaOKS. 

Goer 

OF  Ijni«. 

COUNTIES 

AND  SUBDIVISIONS  OF 

OCCUPATIONS. 

1 

^1 

6 

< 

Aggregate. 

ll 

»  S 

m 

< 

Bamstablo,    . 

M. 

6 

1,097 

6 

1 
•2,807 

5 

«2,0» 

BerkBhire, 

«i 

44 

11,579 

44 

28,594 

42 

24,449 

Bristol,  . 

« 

84 

20,833 

88 

55,098 

71 

ti/»0 

Dukes,    . 

« 

1 

25 

1 

75 

1 

150 

Essex,    . 

(1 

135 

36,776 

133 

80,058 

102 

09,309 

Franklin, 

« 

48 

12,225 

61 

32,164 

41 

24,613 

Hampden, 

« 

194 

51,919 

188 

133,999 

169 

111,M7 

Hampshire,    . 

'.       • 

II 

31 

7,204 

31 

18,380 

23 

14,99s 

Middlesex,     , 

II 

442 

113,967 

437 

265,897 

371 

219^ 

Norfolk, . 

II 

77 

21,153 

79 

67,689 

66 

39.721 

Plymoath, 

II 

76 

18,231 

82 

60,479 

66 

38,859 

Snffolk,  . 

II 

188 

47,060 

184 

182,455 

135 

86,409 

Worcester, 

II 

• 

603 

151,869 

601 

366,451 

516 

306^007 

Totals,     . 

1,929 

493,938 

1,925 

$1,224,146 

1.598 

99<0.9G9 

MASONS. 


Barnstable,     . 

M. 

20 

3,047 

19 

#8,443 

20 

#8,510 

Berkshire, 

29 

5,640 

30 

17,367 

27 

14,755 

Bristol,  . 

71 

11,602 

75 

85,165 

71 

34/169 

Dukes,    . 

3 

286 

3 

976 

3 

1,450 

Essex,    . 

101 

17,942 

101 

52,926 

84 

43,539 

Franklin, 

27 

4,959 

29 

18,467 

23 

12,383 

Hampden, 

99 

19,056 

97 

63,596 

71 

38,494 

Hampshire,    . 

25 

4,367 

26 

12.820 

21 

9,416 

Middlesex,     . 

220 

41,676 

234 

126,451 

197 

106,306 

Norfolk, . 

64 

12,804 

68 

39,741 

46 

25,875 

PlTmoath, 

103 

17,879 

106 

48,720 

86 

9f/MO 

Snffblk,  . 

101 

21,623 

106 

69,492 

81 

433n 

Worcester,     . 

122 

21,897 

132 

66,110 

116 

09,280 

Totals,     . 

985 

182,666 

1,026 

9344,273 

846 

»W,7« 

1876.] 
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PAINTERS. 


00 

Datb  Explotsd. 

Ykarlt  Waoks. 

Cost 

OV  LlVXHO. 

CX)UHTIK» 

AND  SUBDIVISIONS  OF 

OCCUPATIONS. 

Nnmber 
answering. 

< 

Number 
answering. 

< 

II 

Barnstable,    . 

M. 

29 

4,416 

29 

910,567 

28 

$11,160 

Berkshire, 

it 

88 

7,663 

43 

18,548 

33 

16,171 

Briitol,  . 

« 

5!^ 

11,413 

54 

27,306 

48 

24,008 

Dttkes,    . 

•1 

10 

1,515 

U 

5,170 

12 

5,675 

Essex,    . 

«( 

108 

22,446 

109 

51,753 

77 

36,387 

Franklin, 

<f 

37 

7,897 

36 

17,010 

32 

14,052 

Hampden, 

If 

101 

22,459 

106 

51,493 

77 

36,924 

Hampshire,    . 

« 

16 

3,139 

16 

7,241 

12 

5,211 

Middlesex,     . 

it 

237 

52,231 

239 

124,138 

196 

102,682 

Norfolk, . 

ti 

67 

14,530 

69 

35,924 

68 

30,036 

Pljmoath, 

tt 

78 

14,529 

84 

37,900 

62 

25,380 

Saflblk,  . 

u 

118 

2fi,677 

123 

63,201 

81 

41,352 

Worcester,     . 

tt 

• 

212 

43,939 

212 

95,989 

186 

86,837 

Totals,     . 

1,104 

231,753 

1,131 

9546,245 

902 

9435,875 

PAPER   MAKERS. 


Aatorters. 

Berkshire, 

M. 

- 

- 

I 

9350 

1 

•700 

Middlesex, 

tt 

1 

150 

1 

150 

- 

- 

Totals, 

1 

150 

2 

9500 

1 

9700 

Berkshire, 

F. 

23 

5,198 

24 

93,918 

12 

92,821 

Franklin, 

tt 

1 

200 

1 

200 

- 

- 

Hampden, 

tt 

8 

1,840 

8 

2,463 

6 

1,869 

Hampshire,    . 

tt 

2 

400 

2 

450 

2 

450 

Middlesex,     < 

tt 

4 

725 

4 

658 

1 

76 

Norfolk, . 

tt 

• 

2 

450 

2 

450 

2 

400 

Totals,     . 

40 

8,813 

41 

98,039 

22 

#8,115 

Blaadhera. 

• 

Middlesex,     . 

F. 

- 

. 

1 

9150 

- 

- 
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PAPER   MAKERS— CoNTncuBD. 


G0UNTIE8 

AND  SUBDIVISIONS  OF 

OCCUPATIONS. 


M 


DATS  EMPLOTXD. 


Il 
a  I 

^  S 


BoUer  Tenders. 
Middlesex,     . 

Oalenderers. 
Berkshire, 

Hampshire,    . 

Totals,     . 

Gutter  Tenders. 
Middlesex,     . 

Dyers* 

Middlesex,     . 

ISnffine  Tenders. 
Berkshire, 

Finishers. 
Berkshire, 

Hampden, 

Middlesex,     . 

Totals,     . 

Hampden, 
Middlesex,     . 
Totals,     . 

Machine  Tenders. 
Berkshire, 

Hampden, 

Hampshire,  . 

Middlesex,  . 

Totals,  . 

Hampden, 

Faokers. 
Hampden, 


M. 


F. 


<i 


F. 


M. 


M. 


M. 

« 


F. 


M. 

«< 


F. 


M. 


11 
1 


12 


21 

8 
6 
2 


15 

11 
2 


13 


10 
6 
1 
8 


24 


700 

8,027 
260 


3,277 


925 


6,089 

2,226 

1,463 

463 


4,152 

2,408 
250 


2,668 

3,015 

1,477 

826 

2,046 


6,863 
175 

280 


TSAILT  WAQBS. 


I 


11 
1 


12 


22 


8 
5 
3 


16 

11 
2 


13 

10 
5 
1 
8 


24 
1 


I 


#1.264 

$2,214 
375 


82,589 

»1,202 

8200 

810,792 

83,972 
3,688 
1,660 


«9»120 

83,081 
235 


CoaTOFLims* 


83,316 


#5,740 
4,224 
815 
4,912  , 


816,691 
8487 

8700  I 


8 


375 


•2,195 


#600 


18 

r/w 

8 

#3.775 

4 

2,022 

2 

1,075 

14 

#6^ 

11 

#2.09 

- 

- 

11 

82,893 

5 

82.850 

4 

3,686 

1 

525 

4 

2,150 

14 

#9.151 

1 

8700 

D 

COUNTIES 

AND  SUBDIVISIONS  OF 

1 

occur  ATIONS. 

BO 

a 

a 

Bas  Catters. 

Berksbire, 

•       •       • 

M. 

Berkshire, 

•       •       • 

F. 

HAmpden, 

•       •       • 

<4 

m^am^ 

Totals, 

•       •       • 

• 

Bolen. 

Berkshire, 

•       •       • 

M. 

Hampden, 

•       •       • 

F. 

Bise  Makers. 

Hampshire, 

•       •       • 
• 

M. 

Undaaiffnated. 

Berkshire, 

M. 

i 

Essex,    . 

tt 

Fnuaklln, 

« 

4 

Hampden, 

(1 

7 

Hampshire, 

tt 

3 

Middlesex, 

it 

5 

Norfolk,  • 

u 

L 

Worcester, 

tt 

3 

Totals, 

• 

34! 

Berkshire, 

F. 

a 

Essex,    . 

tt 

1 

Franklin, 

tt 

3S 

Hampden, 

tt 

22 

Hampshire, 

tt 

22 

Middlesex, 

tt 

5 

Norfolk, 

tt 

5 

Worcester, 

tt 

• 

3 

Totals, 

140 
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SHOEMAKERS. 


Datb  Ehplotkd.   ' 

1 

Tbaslt  Waou. 

1 
Oofv  or  Unvft, 

OO0NTIBS 

AND  SUBDIVISIONS  OF 

OCCOPATIOSS. 

i 

it 

i 

IS 

•< 

If 

i 

ll 

c 

1 

8 

•< 

Beaton  Out. 

Eflgex,    .... 

M. 

11 

2,368 

12 

^5,521 

9 

93,«0 

Binders. 

EsBex,    .... 

F. 

3 

700 

3 

9500 

3 

9900 

Blockers. 

J 

Norfolk, 

• 

M. 

2 

380 

2 

»985 

2 

•976 

Boot  Iiiners. 

Norfolk, 

F. 

17 

3,016 

19 

$1,890 

m 

4 

r,091 

Boot  Turners. 

Norfolk, 

M. 

8 

1,765 

9 

«2,885 

6 

92,163 

"Worcester,     . 

5 

1,164 

5 

2,318 

6 

2,876 

Totals,     . 

13 

2,929 

14 

95,203 

11 

•5,089 

Bottomers. 

Bristol,  .... 

M. 

4 

667 

4 

91,617 

4 

tl,W) 

Ebscx,    .... 

i< 

19 

5,688 

18 

9,098 

15 

7391 

Franklin, 

It 

9 

2,045 

10 

2,802 

9 

2,618 

Middlesex,     . 

tt 

10 

2,081 

10 

4,162 

6 

3,603 

Norfolk, 

« 

56 

12,679 

68 

19,999 

56 

25,265 

Plymoath,     . 

« 

21 

4,266 

24 

8,671 

21 

8,875 

"Worcester,     . 

a 

313 

69,347 

326 

125,704 

290 

119,699 

Total 

432 

96,773 

450 

9171,933 

400 

9109,860 

Buffers. 

Essex 

M. 

6 

1,305 

6 

•93,055 

4 

92.104 

Middlesex,     . 

«i 

4 

846 

7 

2,439  [ 

3 

1,457 

"Worcester,     . 

If 

1 

225 

1 

460  < 

1 

460 

Totals,     . 

11 

2,376 

14 

95,944 

8 

n99l 

Burnishers. 

Essex 

M. 

3 

745 

4 

«1,760 

3 

•836 

Middlesex,     • 

<c 

11 

2,163 

11 

4,198 

4 

1 

1,716 

1 

».„«.„«„.. 

I«B.T  Wmu. 

CO»T 

orLiVRD. 

AXD  BL-BUITI8I0X3  OF 

occurATio.ta. 

11 

1 

if 

1 

1  i 
X  1 

! 

Norfbik.       .      .      . 

H. 

1 

27fl 

I 

•825 

1 

8800 

PJTiDoatl.,      .       .       . 

" 

* 

S35 

4 

2,007 

2 

1,000 

Tot^     .       .       . 

19 

4.018 

20 

»S,780 

10 

W.1S2 

Ulddleicx,    . 

P. 

1 

S80 

1 

«2S0 

- 

- 

ElMX 

H. 

11 

2,324 

n 

(M,447 

8 

9*^ 

Ootmtw  MdMn. 
Woreeiter.    .. 

U. 

3 

BS7 

3 

»l,230 

2 

8700 

Orlmpuii. 

ElMX,     .... 

M. 

3 

770 

3 

»1.200 

3 

81.45S 

MlddlcMH.      .        .        . 

" 

e 

1,900 

a 

3,806 

6 

2,980 

Norfolk, 

" 

55 

10,825 

58 

21,960 

67 

37.886 

FlynuHiIti,      . 

" 

IT 

2,788 

17 

8.984 

14 

7.210 

WoTcettcr,      . 

': 

76 

17.S69 

76 

36,982 

66 

32.276 

ToUI.,     .       .       . 

160 

83.962 

163 

»70.a32 

146 

871.800 

Outter*. 
Brirtol 

u. 

11 

2,404 

12 

8.5,930 

10 

8*,868 

EfMX 

" 

2M 

61,74S 

287 

138,226 

20S 

120.122 

Fruiklln,        .       .       . 

■' 

2 

550 

2 

687 

2 

600 

HMdIcMsx,     .       .       . 

" 

171 

39,133 

174 

97.338 

148 

81.67 

KorTolk, 

■■ 

S6 

16,318 

72 

37,502 

53 

3f 

Pljinonth,      .       .       . 

■" 

229 

47,542 

231 

112,480 

184 

Worce«(er,      . 

■; 

314 

7.5,267 

321 

187,713 

277 

Total 

l,W7 

242,059 

1.079 

«5«l,90a 

87 

Embx 

F. 

1 

260 

1 

8260 

WorcMCer,      . 

3 

712 

3 

r 

ToMla,     . 

4  1          972 

* 
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SHOEMAKERS— CoRTiinrBB. 


DATS  EXPLOTSD. 

Tkablt  Wages. 

Cost 

OP  LiTXN. 

COUNTIES 

AND  SUBDIVISIONS  OF 

OCCUPATIONS. 

i 

Number 
answering. 

t 

f 

If 

• 

S 

5l 

e  ^ 

K   S 

• 

« 

Dressers. 

EBsex,    .... 

M. 

14 

3,318 

15 

tp6,760 

11 

96»7e9 

Middlesex,     . 

« 

11 

2,366 

11 

4,852 

10 

hjm 

Norfolk, 

i( 

7 

1,450 

7 

2,597 

5 

2,876 

Plymouth,      . 

tt 

22 

4,108 

20 

6,476 

11 

4.468 

Worcester,     . 

« 

9 

2,400 

9 

3,308 

7 

2,458 

Totals,     . 

63 

13,642 

62 

923,992 

44 

931^1 

Middlesex,     . 

F. 

3 

660 

6 

»1,190 

1 

9160 

Worcester,     . 

2 

416 

2 

416 

2 

416 

Totals,     . 

5 

1,066 

7 

91,606 

3 

$SiB 

Edge  Setters. 

Essex,    .... 

M. 

19 

4,244 

21 

98,937 

17 

97*527 

Norfolk,         .       .       . 

tt 

28 

6,142 

80 

18,167 

29 

14.747 

Plymouth, 

tt 

40 

8,267 

40 

20,801 

30 

16»912 

Worcester,     . 

tt 

6 

1,203 

5 

1,906 

4 

2,143 

Totals,     . 

93 

19,856 

96 

944,811 

80 

94l,» 

Ejeleters. 

Essex,    .... 

F. 

4 

887 

4 

91,437 

4 

990S 

Middlesex,     . 

If 

10 

1,742 

11 

1,817 

5 

1,283 

Plymouth, 

« 

6 

1,185 

5 

1,676 

3 

1.235 

Totals,     . 

19 

3,814 

20 

94,829 

12 

93.426 

Finishers. 

Berkshire, 

M. 

1 

242 

I 

9384 

1 

9200 

Bristol,  .... 

« 

2 

476 

2 

1,125 

2 

1,000 

Essex,    .... 

<f 

50 

11,282 

51 

.23^ 

39 

18^ 

Franklin, 

<« 

- 

- 

1 

375 

1 

375 

Middlesex,     . 

If 

Ill 

23,841 

116 

64,087 

102 

53,794 

Norfolk, 

tt 

71 

16,049 

74 

30,255 

68 

29,169 

Plymouth,     . 

tt 

85 

16,794 

88 

39,444 

62 

31,803 

Worcester,     . 

tt 

88 

20,970 

92 

47,763 

75 

38,210 

Totals,     . 

408 

88,653 

426 

9197,013 

360 

1 

9173,117 

1876.] 


COUHTI 

AND  8UnDIVI£ 

OCCUPATl 


nnlahen- 

Uiddlesex,    . 
Totals,     . 

Tttton 


XiddleBez,     . 

R 

Horfolkf 
Plymoath,     • 
Saflblk,  • 
Woroetter,     . 
Totals,     . 


Middlesex,    . 
Woroester, 
Totals,     • 

Norfolk, 


Mlddiesez, 
Norfolk, 
Tlymootb, 
Worcester, 
Totals, 

Hiddlesez, 
Noclblk, 
Totals, 


Wofoester, 
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SH0EHAKEB8— CoMmnTBD. 


DATB  EMnOTBD. 

TSASLT  WaOU. 

Conor  LiTDMb 

OOUMTIES 
AND  SUBDIVISIONS  OF 

• 

i 

n 

i 

1 

m 

i 

OCCUPATIONS. 

i 

-< 

1 

1 

l4Mten« 

Bristol,  •       •       •       • 

M. 

8 

1,480 

8 

92,292 

8 

82,m 

Essex 

« 

94 

19,968 

99 

43,682 

72 

3i;n7 

Middlesex,    • 

It 

101 

19,153 

107 

40,930 

83 

87,115 

Norfolk* 

4< 

62 

11,840 

66 

17,801 

58 

i5,6«9 

Flymoath,     • 

i< 

101 

19,960 

101 

41,673 

56 

21,714 

Worcester,     • 

• 

75 

16,417 

92 

81,748 

73 

25^908 

Totals,     . 

441 

87,818 

473 

«i78.126 

845 

•134,881 

Essex,    .       •       .       • 

F. 

6 

920 

7 

$1,404 

2 

8108 

Middlesex,     . 

« 

• 

1 

260 

1 

326 

1 

325 

Totals,     . 

6 

1,180 

8 

91.729 

3 

88SS 

Iiorelleni. 

Middlesex,     . 

M. 

8 

1,681 

7 

83,055 

6 

S3JS5 

Norfolk, 

41 

2 

275 

2 

437 

2 

469 

PiTmontb,     . 

<4 

• 

8 

660 

8 

?25 

1 

aoo 

Totals,     . 

13 

2,606 

12 

•4.217 

9 

84.697 

Maotaine  Tegg&n, 

• 

Worcester,     •    '  . 

M. 

3 

860 

3 

82,212 

•  2 

81t«» 

UdKar  SUUakm. 

Bristol*      ■              a              a              > 

M. 

1 

1 

160 
800 

I 
1 

8187 
760 

1 

^ 

Norfolk,. 

M 

• 

8000 

Totals,     • 

2 

460 

2 

8887 

I 

8900 

B'ail«n« 

Bristol.  •       •       •       • 

M. 

5 

748 

7 

82.096 
1,048 

6 

81.600 
1.450 

Worcester,     . 

<4 

• 

4 

725 

4 

4 

Totals,     . 

9 

1.473 

11 

88,144 

10 

Faokon. 

Essex,    .       .       .       • 

M, 

9 

2,100 
2,668 

S 

88.324 
6,849 

5 

81.60: 

6,658 

Middlesex,     . 

44 

12 

12 

12 

Norfolk 

44 

7 

1,716 

7 

4,305 

6 

4,130 

1876.] 
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SHOEMAKERS— CoHTTNUBD. 


1 

DATS  Emflotio. 

YBABI.T  WaOBS. 

1 

COUNTIES 

AND  SUBDIVISIONS  OF 

OCCUPATIONS. 

Number 
answering. 

i 

1 

»  s 

^ 

FMken— Cbn. 
Plymoath, 

M. 

11 

2,474 

11 

36,182 

Worcester,     • 

It 

• 

11 

2,571 

11 

6,546 

Totals,     . 

60 

11,529 

49 

IP25,156 

FMtars. 

Norfolk,.       •       • 

M. 

2 

350 

2 

9800 

Essex,    •       .       •       . 

F. 

17 

3,451 

17 

94^ 

Middlesex,     .       .       . 

it 

12 

2,156 

12 

2,346 

Norfolk,. 

i< 

6 

1,262 

6 

816 

Plyinoath,     • 

(4 

31 

6,021 

84 

8,324 

■ 

Worcester,     . 

• 

17 

8,251 

17 

2,742 

Totals,     . 

83 

16,140 

86 

918,783 

1 

Feogert. 
Bristol 

M. 

1 

100 

1 

9350 

Essex,    •       •       •       • 

II 

11 

2,623 

13 

6,861 

Middlesex,     .       .       . 

II 

28 

5,879 

30 

18,326 

1 

Norfolk,  •       •       •       • 

u 

8 

71Q 

3 

1,816 

Pljmoath,      •       •       • 

II 

33 

6,570 

30 

16,282 

Worcester,     . 

II 

• 

24 

5,379 

24 

12,601 

Totals,     . 

98 

921,267 

101 

958,286 

FreMttrs. 

Middlesex,     .       .       . 

M. 

3 

809 

3 

•2.278 

Essex,    .       .       •       • 

F. 

8 

451 

3 

9388 

BoMtto  Makers. 
Essex 

F. 

4 

950 

4 

• 

91.185 

Band  F^^erars. 

Middlesex,     . 

M. 

4 

950 

4 

91»926 

Bidan. 
Middlesex,     • 

M. 

2 

633 

2 

«891 

Norfolk,.       «       •       • 

II 

1 

800 

2 

725 

t 

Worcester,     . 

II 

• 

40 

9,617 

43 

23,350 

Totals,     . 

43 

10,450 

47 

924,966 
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SHOEHAKEES— CoMmrsD. 


aa 

00 

DATS  ElIPtOTBD. 

TSASLT  WaOBS. 

Oon 

1 

OF  Lrns€. 

COUNTIEB 

AND  SUBDIVISIONS  OF 

OCCUPATIONS. 

Ill 
I  a  t 

i 

< 

Number 
Iiniwerlng. 

< 

ll 

■ 

1 

8 

< 

SldTan. 

Middlesex,     . 

M. 

2 

400 

1 

9450 

2 

$an 

Worcester,     . 

• 

5 

1,191 

6 

2,379 

6 

1 

2,9» 

Totals,     . 

7 

fl,691 

6 

$2,829 

'       7 

$2,950 

Middlesex,     • 

F. 

2 

869 

2 

$360 

2 

$1» 

Stltohen. 

Essex,    . 

M. 

44 

10,586 

46 

$23,336 

29 

$15,831 

Franklin, 

«< 

1 

240 

1 

300 

1 

m 

Middlesex,     . 

<« 

13 

2,853 

13 

6,425 

10 

«,22D 

Norfolk, 

• 

i« 

66 

14,635 

70 

31,123 

67 

27,696 

Plymouth, 

«( 

76 

17,082 

80 

42,252 

69 

30,103 

Worcester, 

II 

• 

19 

4,020 

20 

8,217 

14 

6,349 

Totals,     . 

219 

49,416 

229 

$110,653 

170 

$83,370 

Berkshire, 

F. 

2 

640 

2 

$810 

2 

$675 

Essex,    . 

(1 

163 

32,887 

176 

47,628 

81 

S0JBS7 

Franklin, 

II 

2 

550 

2 

619 

1 

soo 

Middlesex,     , 

41 

109 

22,737 

112 

30,762 

62 

19/199 

Norfolk, 

II 

10 

2,123 

10 

2,772 

9 

1,987 

Plymouth, 

II 

100 

19,660 

103 

30,680 

44 

11.708 

Sofiblk,  . 

•  1 

1 

275 

1 

307 

1 

600 

Worcester,     , 

II 

• 

87 

20,137 

93 

24303 

04 

14,491 

Totals,     . 

474 

98,909 

499 

$137,676 

264 

$69,497 

Strinsen. 

Middlesex,     • 

F. 

4 

735 

4 

$509 

- 

Treers. 

jSiSsex,    •       •       •       • 

M. 

4 

1,100 

4 

$2,060 

4 

mjBs 

Franklin, 

II 

1 

260 

1 

500 

1 

4» 

Middlesex,     . 

II 

19 

4,265 

19 

8,900 

14 

6,630 

Norfolk, 

• 

• 

II 

87 

17,463 

98 

37,610 

80 

> 

S8,5M 

1876.] 


PUBLIC  DOCUA£ENT— No.  31. 


181 


SHOEMAKERS— CoNTiiivBD. 


• 
BO 

Datb  Emplotkd. 

Ybarlt  Waokb. 

Cost 

OF  LiVIXO. 

CX)UNTIES 

AND  SUBDIVISIONS  OF 

OCCUPATIONS. 

Number 
answering. 

■ 

< 

Nnmber 
answering. 

S 

f 
1 

• 

Treer*— Cb«. 

Flymoath,      . 

M. 

18 

4,079 

18 

99,700 

11 

$5,764 

Worcester,     . 

u 

• 

181 

43,858 

187 

100,631 

167 

87,683 

Totals,     . 

810 

71,015 

327 

$159,291 

277 

$140,926 

Trimmen. 

£s8ex,    .       •       •       . 

M. 

32 

7,635 

84 

«17,278 

80 

$16,130 

Middlesex,     . 

« 

M 

11,121 

58 

26,598 

49 

26,803 

Norfolk,         .       .       . 

M 

2 

394 

2 

863 

2 

775 

Plymoatli,     . 

<l 

17 

3,627 

21 

8,481 

14 

6,458 

"Worcester,     . 

<4 

• 

48 

10,405 

61 

28,175 

53 

25,747 

Totals,     . 

163 

33,182 

176 

#81,396 

148 

$76,913 

Essex,    .... 

F. 

81 

6,480 

83 

$9,218 

18 

$4,930 

Middlesex,     . 

• 

6 

1,255 

6 

1,346 

3 

886 

Totals,     . 

37 

7,735 

39 

$10,564 

16 

$5,815 

Undeaicnated. 

4 

Barnstable,     • 

M. 

5 

1,080 

5 

$2,375 

5 

$2,610 

Berkshire, 

i< 

23 

5,148 

31 

18,549 

27 

15,544 

Bristol,  .... 

M 

74 

13,803 

81 

29,923 

72 

32,020 

Dukes,    .... 

M 

5 

1,050 

5 

1,242 

6 

1,600 

Essex,    .... 

K 

888 

206,844 

921 

385,606 

698 

317,842 

Franklin, 

l< 

16 

8,480 

16 

5,500 

13 

4,136 

Hampden, 

U 

19 

5,096 

19 

8,519 

18 

8,165 

Hampshire,    . 

tl 

6 

1,376 

5 

2,300 

4 

1,850 

Middlesex,     .       .       . 

«( 

645 

141,939 

699 

287,367 

537 

254,432 

Norfolk,        .       . 

•< 

840 

179,164 

886 

324,367 

790 

353,144 

Plymouth,     . 

<4 

ftiA 

164,312 

892 

312,024 

652 

267,222 

Saiiblk,  .... 

14 

72 

18,061 

71 

88,296 

54 

26,993 

Worcester,     . 

II 

• 

888 

156,234 

781 

324,870 

617 

274,221 

Totals,    . 

4,122 

897,575 

4,410 

$1,740,928 

3,492 

$1,549,779 
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SHOEMAKERS— CotroLcsBD. 


00 

DATS  Employed. 

Ykaklt  Wages. 

Con  or  LITX3M. 

COUNTIKfl 

AND  SUBDIVISIONS  OF 

OCCUl'ATIONS. 

Number 
aniwerlng. 

• 

1 
ft 

<    ■ 

1 

< 

a  2 
»  S 

i 

nndesigzubied— Om. 
Essex 

Middlesex,    • 

Norfolk, 

Plymoatb, 

Suffolk,  .       •       •       • 

Worcester,     . 

F. 

M. 

F. 

14 
78 

6 
39 

2 
33 

3,085 
16,101 

910 
7,2  6 

624 
7,288 

13 
80 

7 
43 

2 
33 

92,984 

16,474 

1,292 

8,502 

468 

6,967 

5 
40 

4 
4 

21 

$90 

10,737 

1.125 

951 

5^037 

Totals,     . 

'Welters. 
Sssex,    •       ■       •       • 

Norfolk,         .       • 

172 

2 

1 

34,194 

600 
176 

178 

2 

1 

935,677 

$875 
9200 

74 

2 

918,813 
9875 

STRAW   WORKERS. 


Bleaohen. 

1 

Hampden, 

M. 

- 

- 

- 

- 

1 

9900 

Norfolk, 

C( 

4 

868 

4 

93,819 

4 

3,067 

Totals,     . 

4 

858 

4 

93,319 

5 

83^587 

Blooken. 

Hampden, 

M. 

1 

200 

1 

$600 

1 

9575 

Norfolk,         .       .       . 

it 

10 

1,836 

10 

5,499 

8 

4,474 

Worcester,     . 

It 

15 

2,803 

15 

6,930 

15 

6,913 

Totals,     . 

26 

4,838 

26 

912,929 

24 

$11.3« 

Finishers. 

Hampden, 

M. 

6 

1,044 

5 

93,423 

3 

92^ 

Norfolk, 

« 

1 

125 

1 

312 

1 

650 

Worcester,     . 

6 

993 

5 

2,336 

3 

1,»45 

Totals,     . 

11 

2,162 

11 

96,070 

7 

9«.346 

Plymouth, 

F. 

8 

1,275 

8 

9l.l« 

8 

91,010 

Worcester,     . 

• 

8 

1,279 

8 

1,698 

2 

650 

Totals,     . 

16 

2,564 

16 

92,848 

lOJ 

9l,fi» 

1876.] 


PUBLIC  DOCUMENT— No.  31. 


183 


STRAW    WORKERS— CoMTiMTtxD. 


1 

DATS  EMFLOTKD. 

YSABLT  WaOBS. 

Con  OF  LXTIKO. 

COUNTIES 

AND  Subdivisions  of 

OCCUPATIONS. 

a  ^ 

S 

! 

If 

»  g 

1 

Hftmpden,      •       •       • 

F. 

2 

842 

2 

#527 

1 

#275 

Worcester,     • 

• 

6 

801 

5 

1,184 

1 

108 

Totals*     . 

'     7 

1,143 

7 

#1.711 

2 

#388 

Overiaeni. 

Hampden, 

M. 

2 

670 

2 

»2,607 

2 

#2,600 

Norfolk, 

« 

• 

1 

150 

1 

800 

1 

1,000 

Totals,     . 

3 

720 

3 

#3,407 

3 

#3,600 

Froaaora* 
HampdeD,      •       •       • 

M. 

4 

776 

4 

#1,891 

4 

#2,850 

Hlddlesez,     .       .       . 

u 

1 

60 

1 

150 

1 

500 

Norfolk, 

M 

11 

1,969 

12 

6,533 

11 

6,460 

Snflblk,  .... 

<C 

1 

200 

1 

600 

- 

- 

Worcester,     . 

12 

2,260 

12 

5,168 

9 

4,125 

Totals,     . 

29 

6,275 

30 

#13,342 

25 

#12,925 

Bristol,  .... 

F. 

1 

80 

1 

#80 

1 

#80 

Sewers. 
Bristol,  .... 

F. 

U 

2,273 

17 

#1,714 

•  5 

#«5 

Hampden, 

M 

20 

2,681 

20 

4,218 

14 

3,066 

Middlesex,    . 

<C 

1 

75 

1 

75 

1 

75 

Nantucket,    . 

M 

2 

160 

2 

130 

2 

170 

Norfolk,        .       .       . 

« 

IM 

22,643 

174 

18,850 

69 

13,849 

Suffolk,  .... 

<i 

1 

311 

1 

416 

- 

- 

Worcester,     . 

43 

6,345 

45 

5,318 

13 

2,422 

Totals,     . 

236 

34,388 

260 

#30,721 

104 

#19,526 

Shapara. 
Flymontb,     . 

F. 

1 

130 

1 

#200 

1 

#175 

Worcester,     . 

CI 

• 

1 

200 

1 

200 

1 

250 

Totals,     . 

2 

330 

2 

#400 

2 

#426 
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STRAW  W0RKEB8— OoiraLnBD. 


1 

DATS  EMTiMamat. 

Tbablt  Wacbs.   I 

OOflT  * 

or  LiroML 

AXD  sxTBDnriaioirs  or 

• 

1^ 

1 

• 

1      ,  i 

OOCUPATIOVS. 

• 

1 

< 

m 

Trimmen. 

• 

Hmpdeiif     •       .       • 

F. 

6 

921 

6 

fl,249 

* 

^^^* 

Middlesex.     . 

« 

2 

869 

2 

650 

1 
"     1 

" 

PlTBioiith,     • 

i< 

1 

100 

1 

150 

1 

109 

Worcester,     • 

M 

• 

3 

475 

8 

632 

2 

SI2 

Totally     . 

12 

1,865 

12 

92,581 

7 

91.214 

Undmrign^tod. 

• 

Hampden, 

M. 

5 

1,025 

5 

92,516 

2 

91,TSf 

Middlesex,    .       .       . 

M 

5 

1,216 

6 

2,819 

3 

2,019 

Norfolk,         .       . 

(( 

47 

12,691 

57 

27,990 

40 

22,568 

Worcester,     • 

• 

36 

7,932 

88 

15,215 

26 

16^004 

Totals,     .       .       . 

92 

22,864 

100 

948,480 

71 

9(1,326 

Banistable,    • 

F. 

1 

136 

1 

9170 

m» 

Hampden, 

u 

18 

2,690 

18 

3,494 

10 

um 

Middlesex,     .       .       . 

«' 

5 

926 

6 

856 

m 

KoEfolk,. 

« 

- 

- 

1 

400 

- 

- 

Plymontb,     . 

M 

8 

542 

8 

662 

4S7 

Suffolk,  .       •       .       • 

« 

2 

140 

2 

340 

15D 

Worcester,     . 

it 

64 

10,872 

65 

14,497 

38 

9,451 

Totals,     . 

98 

15,205 

96 

920,319 

M 

«S,M8 

'WiMni. 

Bristol 

F. 

2 

300 

8 

9400 

- 

- 

Hampden,      •       •       • 

« 

1 

40 

1 

30 

- 

- 

Plymouth,     , 

« 

1 

100 

1 

100 

1 

9100 

Worcester,     . 

« 

• 

17 

2,477 

17 

2,720 

5 

• 

1,070 

Totals,     . 

21 

2,917 

22 

93,260 

6 

•1.W 

TANNER8. 


Beamatert. 

Middlesex,    • 

Dreaaera, 
Essex,    . 


•       • 


M. 


M. 


3 


2,052 


560 


98.434 


91,323 


6 
2 


9S,84S 


9673 
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DATS  Emplotsp. 

Tbailt  Waobs. 

G0UKT1S8 
ASD  SUBDIVISIONS  OF 

• 

1 

li 

1 

OCCUPATIONBL 

d 

1 

11 

1 

TioUbien* 

JSflWZy         •                •                •                • 

M. 

2 

400 

8 

#1,200 

tJnderignftfd. 

B«rk«hire» 

M. 

4 

901 

4 

fl,920 

Bristol,  .       . 

41 

1 

960 

1 

520 

Esaez,    . 

« 

27 

6,046 

84 

14,061 

Fnuiklin» 

M 

1 

800 

1 

465 

Hampden, 

(4 

8 

2,826 

8 

4,262 

Middlesex,    . 

14 

61 

16,148 

68 

82,114 

MOfKnky 

*• 

a 

8 

900 

8 

2,025 

Plymoutli,     . 

4« 

1 

250 

1 

800 

Woroeeter, 

•< 

• 

8 

818 

8 

2,450 

Totals,    . 

109 

27,939 

118 

#68.117 

WHIP  MAKSBS.. 


Beiksliiie, 

M. 

4 

828 

5 

#2.104 

Hampden, 

44 

119 

29,984 

121 

68,164 

Hampsbire,    . 

44 

• 

2 

450 

2 

676 

Totals,     . 

125 

81,212 

128 

#70,943 

Berkshire, 

F. 

2 

850 

8 

#362 

WOOLLEN  FACTORY  OPERATIVES. 


AMorterik 

Berkshire,     . 

M. 

8 

2,184 

9 

#4,873  J 

Bristol,  .... 

44 

2 

875 

8 

1,587 

Bssez,    .... 

44 

48 

12,422 

47 

20,000 

Franklin,       .       .       . 

44 

2 

600 

2 

705 

Hampden,     . 

44 

7 

1,872 

7 

2,622 

Hampshire,    . 

44 

1 

160 

1 

360 

Ittddlesez,     .       .      . 

44 

48 

11,279 

46 

20,561 

24 
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[Mar. 


OOUSnTES 

AVD  SUBDIVISIONS  OF 

OOCUPATIOMS. 


Norfolk, 
Plymouth, 
Worcester,     . 
Totals,     . 

Burlers. 
Himpden, 

Essex,    . 
Hampden, 
Totals,     . 

Carders. 
Berkshire, 

Bristol,  . 

Essex,    . 

Franklin, 

Hampden, 

Middlesex,     • 

Norfolk, 

Worcester,     • 

Totals,     . 

Oombers. 
Essex,    • 

Drawers  In. 

Hampden, 

Dressers. 

Berkshire, 

j2iSseX|    .       • 
Franklin, 
Hampden, 
Middlesex,     . 
Norfolk, 


DATS  EMPLOTKO. 


u. 

« 


M. 


« 


M. 

tt 

u 
tt 
u 
n 
tt 
tt 


M. 

F. 

M. 
f( 

tt 

tt 

tt 

tt 


2 

4 
35 


152 


2 

7 


9 


3 
3 
6 

25 
7 

42 


87 


3 


2 

10 

2 

4 

8 
1 


458 

519 

8,748 


38,117 

220 

463 
1,915 


2,378 

100 

762 

468 

1,683 

6,340 

1,905 

10,045 


21,308 


870 


508 
2,180 

575 
1,128 
2,118 

300 


TuAiLT  Wages. 


If 

^  s 


3 

4 
40 


162 


2 

7 


9 

1 
1 
3 
3 
6 
25 

7 
40 


86 


3 


2 
8 
2 
4 

9 
1 


fl,005 

806 

19,041 


971,650 

»176 

9492 
1,815 


92,307 

990 

628 

2,536 

574 

3,596 

11,293 

3,298 

14,685 


936,555 

91.636 

9240 

9992 
4,002 
1,012 
1,866 
4,087 
1,200 


Cost  or  Ltttm. 


^1 


2 

4 
35 


130 


1 
6 


1 
3 

6 
17 

6 
36 


2 


2 
6 
2 

4 
7 
1 


9 

< 


9960 

1JB» 

17,578 


964,146 


9112 
1,388 


91|500 


2,596 

3,825 

8^1 

2,718 

13,661 


981.9© 
•474 

9150 

9900 

a«si7 

1,042 
^144 


J_ 

Dm  EHnoTRP. 

T.^.W»» 

Co« 

o.Lm«. 

AND  BUBDIVISIDNB  or 
OCcnPATIOKB. 

If 

K  S 

1 

1^ 

i 

1 

1 

Plymonth,      .        .        . 

H. 

1 

250 

1 

•827 

HX 

V/areetttx,     . 

" 

2 

tas 

2 

800 

- 

To«li,     .       .       . 

"ao" 

7,198 

29 

#14,380 

23 

fii^ 

XlddlcMZ,     .       .       . 

P. 

1 

340 

2 

»*90 

•KKI 

BeAthlre,      .        .        . 

M. 

6 

1,611 

S 

•2.270 

•i.no 

Encz 

" 

22 

6,327 

IS 

7,688 

18 

8,113 

rwnklln,        .       .        . 

" 

1 

2fi0 

1 

£00 

uo 

H«mpdeD.      .       .       . 

" 

9 

VXO 

0 

6,01S 

WW 

IflddlCMX,      .          .          . 

" 

48 

11,699 

a 

28,888 

36 

!1,«H 

PlTMoaUi,      .       .        . 

1 

236 

1 

838 

81B 

■Wormier,     . 

" 

34 

8,708 

33 

15,088 

31 

13.M1 

Touu,    .       .       . 

~m 

30,«9 

112 

•»,aji 

W 

KXt 

B«ck«IUre,      .       .       . 

H. 

4 

1,010 

4 

•1,600 

•IJM 

Bri.tol 

" 

1 

300 

1 

eoo 

I.IOO 

FnnUIn,       .       .       . 

« 

I 

300 

1 

000 

600 

HampdcD,     . 

" 

10 

3,048 

10 

4,000 

2,110 

HMdlBMX,    .       .       . 

" 

IB 

8,015 

IB 

wn 

imo 

Norfolk,         .       .       . 

" 

2 

608 

2 

1,433 

S77 

Plymoaih,     .       .       . 

" 

2 

370 

2 

860 

1,000 

Tottli.     .       .       . 

Sf 

8,849 

3a 

»1S,209 

m" 

Km 

BerUhin.      .       .       . 

F. 

1 

SOB 

I 

«20G 

tm 

Mlddleies,    .       .       . 

" 

2 

300 

1 

7B 

27S 

Total 

a" 

MS 

r 

i^ 

WO 

Poldan. 
MiddlCMX,     .       .       . 

F. 

3 

400 

s 

•*41 

•MO 

rnllwt. 
B«rkiliic«,      .       .       . 

H. 

8 

B35 

2 

J76S 

tm 

EtMX,     .... 

•' 

I 

806 

I 

872 

- 

- 
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WOOLLEN  FACTORY   OPBRATIYES-OoirtnnmA. 


1 

DATa  Emkotba. 

Tbaslt  WAGxa. 

1 
Cost 

or  IJTIM^ 

COUNTIES 

AND  SUBDIVISIONS  OF 

OCCUPATIONS. 

• 

1 

1 

Si 

If 

m 

* 

• 
j         -< 

TvillMfl— Omu 

Hampshire,    . 

M. 

1 

312 

1 

9546 

1 

9ft» 

Norfolk, 

« 

1 

308 

1 

500 

- 

- 

Plymouth.     • 

ii 

1 

274 

1 

411 

1 

600 

Worcester,     . 

« 

7 

1,673 

7 

1,794 

7 

V» 

Totals,     . 

13 

8,400 

13 

t«,888 

11 

93,5«0 

Qiggfion, 

Berkshire, 

M. 

7 

1,805 

10 

91,961 

7 

92.7» 

Essex,    •       .       .       . 

u 

9 

2,462 

9 

8,127 

•4 

8,218 

Hampden, 

it 

6 

1,490 

6 

2,216 

2 

SB! 

Middlesex,     • 

« 

2 

600 

2 

616 

1 

an 

Worcester,     . 

11 

2,669 

10 

2,564 

9 

4^ 

Totals,     . 

84 

8,476 

36 

910,484 

23 

911.164 

Loom  Flxen. 

.                             • 

Berkshire, 

M. 

1 

805 

1 

9672 

1 

9I1OOO 

Essex,    .... 

«< 

3 

830 

;{ 

1,588 

2 

1,080 

Franklin, 

« 

1 

800 

1 

600 

- 

- 

Norfolk,        .       .       • 

<« 

1 

225 

1 

450 

1 

450 

Worcester,     . 

28 

6,911 

28 

12,161 

26 

10,167 

Totals,     . 

34 

8/»71 

84 

915,471 

29 

912.W 

OUers. 

Essex,    .... 

M. 

1 

350 

- 

- 

1 

$880 

Worcester,     • 

2 

523 

2 

9888 

1 

450 

Totals,     . 

3 

873 

2 

9838 

2 

tl.SI6 

OTerseen. 

Hampden, 

M. 

1 

287 

2 

91,526 

2 

#1,150 

FiOker  Tenders. 

Berkshire,      •       •       • 

M. 

1 

800 

1 

9450 

1 

9M 

Essex,    .... 

i( 

8 

818 

4 

700 

- 

- 

Franklin, 

« 

1 

800 

1 

876 

1 

400 

Hampden, 

M 

- 

- 

1 

400 

1 

906 

1876.] 


PUBLIC  DOCUaiENT— No.  31. 


189 


WOOLLEN 

f   FACTORY    OPERATIVES— CONTINTTBD. . 

1 

Dars  EnPLOTSft. 

Tbarlt  Waobs. 

Cost 

OF  LIVUIO. 

COUNTIES 

AND  8UiM>IV1810N8  OF 

OCCUPATIONS. 

Namber 
answering. 

Nomber 
answering. 

•< 

Number 
answering. 

1 

< 

Fioker  Tendenh-CbM. 

Middlesex,     .       . 

M. 

6 

1,291 

6 

•3,212 

4 

91,985 

Worcester, 

« 

• 

11 

2,716 

11 

2,700 

9 

4,000 

Totals,     • 

21 

6,419 

23 

?7,837 

16 

96»985 

Pressers. 

"Worcester,     . 

M. 

15 

3,716 

15 

98,681 

15 

m,M4 

Middlesex,     . 

F. 

4 

1,045 

4 

91,124 

3 

9736 

Beeton. 

• 

Essex,    .... 

F. 

10 

2,749 

7 

91,909 

9 

92,066 

Middlesex,     . 

u 

6 

1,350 

8 

1,946 

6 

1,075 

Worcester,     .       .       • 

M 

• 

5 

900 

5 

410 

- 

- 

Totals,     . 

20 

4,999 

20 

94,265 

15 

93,141 

Scourers. 

Berkshire, 

M. 

1 

100 

I 

9450 

1 

9300 

Essex,    .... 

(1 

I 

312 

1 

441 

- 

- 

Hampden, 

« 

1 

300 

1 

460 

1 

400 

Middlesex,     . 

<( 

5 

1,374 

4 

'      1,415 

4 

1,784 

Norfolk, 

u 

3 

780 

4 

920 

4 

2,240 

Worcester,     . 

(1 

• 

7 

1,751 

7 

2,092 

6 

1,615 

Totals,     . 

18 

4,617 

18 

95,768 

16 

96,339 

Shearers. 

Hampden,      .       •       • 

M. 

3 

878 

3 

91,322 

1 

9240 

Worcester,     . 

<4 

2 

576 

1 

300 

1 

200 

Totals,     . 

6 

1,453 

4 

91,622 

2 

9«0 

Speakers. 

Flymonth,     .       • 

F. 

1 

130 

1 

9130 

1 

9220 

Spinners. 

Berkshire, 

M. 

9 

2,309 

9 

93,629 

6 

92,950 

Essex,    .... 

<« 

20 

4,241 

19 

5,385 

12 

5,370 

Franklfai, 

i< 

4 

1,200 

4 

1,826 

4 

1,575 
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WOOLLEN  FACTORY   OPERATIVES— CoimiruBS. 


DATS  EXPLOTBO. 

Tbaslt  Waobs. 

Oocr 

or  Utibq. 

counties 
jlsd  subdivisions  of 

ber 
ring. 

i 

II 

1 

ll 

1 

OCCUPATIONS. 

• 

-< 

'^ 

ii 

"< 

8pinn«r>— Cbn. 

M. 

12 

2,767 

12 

t«,689 

9 

93,450 

Middlesex,    . 

M 

64 

12,798 

60 

23,007 

46 

23,429 

Norfolk, 

«< 

1 

300 

1 

600 

1 

90O 

Plymouth,     < 

(C 

18 

2,608 

14 

3,888 

12 

3,879 

Worcester,     , 

it 

« 

36 

8,266 

39 

14,367 

30 

12,8m 

TotftlB,      . 

ld9 

34,489 

168 

1^,480 

119 

963,957 

Berkshire,      . 

F. 

2 

379 

2 

^^369 

2 

9»9 

Essex,    . 

M 

1 

260 

1 

260 

1 

280 

Hampden, 

(i 

1 

250 

1 

225 

1 

225 

Middlesex, 

€t 

4 

992 

4 

800 

- 

- 

Norfolk, 

l< 

2 

482 

2 

341 

2 

660 

Worcester,     , 

M 

• 

2 

470 

2 

296 

2 

226 

Totals,     . 

12 

2,788 

12 

|P,281 

8 

914» 

Spoolers. 

Middlesex,     . 

M. 

2 

148 

2 

953 

2 

989 

Plymouth,     • 

• 

1 

230 

1 

400 

1 

400 

Totals,     . 

3 

378 

• 

3 

9463 

3 

9160 

F. 

2 

676 

2 

9394 

1 

9160 

Stitohers. 

Middlesex,     . 

F. 

60 

14,726 

64 

916,218 

61 

911,577 

Teaale  Setters. 

Berkshire,      . 

M. 

2 

460 

2 

9400 

1 

9200 

Twisters. 

£88eX|     .... 

M. 

5 

1,116 

4 

91,196 

8 

91,066 

Essex,    .       •       .       • 

F. 

1 

208 

1 

9180 

1 

9180 

Middlesex,     .       .       • 

2 

442 

2 

602 

- 

- 

Totals, 

• 

• 

•             • 

3 

660 

3 

9782 

1 

9180 
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WOOLLEN 

f   FACTORY    OPERATIVES-CowT 

DATS  EMPL0TSI>. 

TSABLT  WaOU 

COUKTIBS 
AXD  SUBDIVISIONS  OF 

Knmber 
answering. 

«2 

Knmber 
answering. 

1 

OOCUPATIOVS. 

CO 

1 

<' 

XTnd— tgnafd. 

Bericihira, 

M. 

1 

312 

1 

«39 

Bristol,   .... 

<i 

2 

£00 

2 

83 

Hampden, 

« 

18 

8,919 

18 

6,44 

Middlesex,    •       .       . 

M 

m 

13,087 

54 

19,46 

Korfblk,. 

l< 

11 

2,934 

10 

4,91 

Flymontb,     . 

M 

1 

300 

1 

45 

'Worcester,     . 

• 

6 

1,420 

6 

4,56 

TotaU,     . 

94 

22,422 

92 

$37,06 

Hampden, 

F. 

5 

1,258 

5 

fl,28 

Middlesex,    . 

M 

22 

4,780 

22 

4,63 

Plymouth,     .       • 

<l 

1 

64 

1 

8 

'Worcester,     . 

« 

10 

3,199 

15 

3,07 

Totals,     • 

43 

9,296 

43 

•9,08 

'Warpora. 

17orlblk,  •       •       «       • 

M. 

1 

300 

1 

«60 

Worcester,     . 

1 

112 

1 

16 

Totals,     . 

2 

412 

2 

976 

Middlesex,     . 

P. 

1 

225 

1 

922 

'Wearars. 

Berkshire, 

M. 

26 

7,202 

30 

$14,67 

Bristol,   .... 

<i 

1 

280 

1 

42 

Essex,    .... 

i< 

.81 

8,119 

33 

11,72 

Ftanklin, 

M 

9 

2,475 

9 

3,51 

Hampden, 

«l 

19 

4,639 

19 

7,48 

Middlesex,     • 

C( 

36 

9,915 

46 

15,81 

Worcester,     • 

87 

8,200 

41 

12,53 

Totals,    . 

IfiO 

40,880 

179 

«66,1€ 
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WOOLLEN   FACTORY    OPERATIYES^CoiroLVDBD. 


OOUHTIES 

AND  SUBDIVISIONS  Or 

OCCUPATIONS. 


Berkshire, 
Essex,    . 
Fnaklin, 
Hampden, 
Middlesex, 
Korfolk,. 
Fl^rmonih, 
'Worcester, 
Totals, 


DATS  EMPLOTBO. 


» a 


20 

43 

1 

21 

133 

9 

12 

239 


4,943 

10,976 

300 

0,060 
29,901 

2,380 

2,688 

56,238 


Tkablt  Wagi 


If 


22 

41 

1 

19 

127 

2 

9 

9 

230 


»5,159 

10,784 

226 

5,214 

26,888 

660 

3,460 

1,680 

•53,961 


OOR 

am  LrrxM. 

ll 

i 

11 

30 
1 

13 

82 

2 

9 

4 

162 


•MV 


8414 
14JI6 

1» 

705 
•29,697 
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Exhibit  of  Averages. 

The  following  pages  of  this  chapter  show  the 
days  employed^  yearly  wages  and  cost  of  living  j  b 
all  the  persons  following  the  occupations  enum< 
have  returned  schedules  to  us. 

That  no  one  may  fall  into  the  error  of  ascribing 
to  all  these  averages,  the  reader  is  referred  to  th 
pages  of  aggregates,  where  he  can  find  the  basis 
each  average  is  deduced.  A  few  are  drawn  fr 
received  from  but  a  small  number  of  persons,  i^ 
are  derived  from  the  returns  of  more  than  four  th< 

Average  for  each  Person  answering  each  Inquir 


0CCUPATI0K8  AND   SUBDIVISIONS 
OF  OCX]UPATIONS. 


I 


Annoren, 
BUcksmithB,    . 
Cabinet  makers, 
Cttpenten, 


.       *       •       •       • 


Chair  makers : 
Caneseaters, 

«<         « 

FiDishers,  . 
Omamenters, 

«4 


SawjTerSy 
Stock  tamers, 
Undesignated, 
Common  laborers, 


M. 

« 

K 
U 

it 

F. 

M. 
i< 

F. 
M. 


Cotton  fkctory  operatives : 
Assorters,  . 

Beamers,   . 


IC 

It 
tt 

*t 
11 


266.19 
266.71 
242.14 
218.55 

162.14 
198.48 
272.60 
300.00 
260.00 
200.00 
185.00 
238.79 
225.10 

300.00 
225.00 


9700  89 
574  25 
545  06 
539  40 

51  28 
97  06 
494  40 
600  00 
325  00 
673  00 
375  00 
450  36 
367  16 

600  00 
400  00 


25 
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Averagt  for  tack  Person  answering  each  Inquiry — Continaed. 


4 

-4 

OCCUPATIONS   Am)   SUBDIVISIONS 
OF  OOCUPATIONS. 

i 

1 

Average 
Yearly    W 

'1 

Cotton  factory  opentlYes^Cofi. 

Carders,     . 

M. 

257.63 

9419  25 

•163  50 

« 

F. 

251.62 

229  93 

182  31 

Card  grinders,  .. 

M. 

278.13 

404  35 

372  00 

Card  strippers,  . 

11 

242.46 

287  23 

369  60 

if          «<         ,       , 

F. 

800.00 

800  00 

300  00 

Cloth  trimmers, 

« 

175.00 

160  00 

aoooo 

Drawers  in, 

M. 

225.00 

282  60 

322  00 

fi 

F. 

196.67 

173  33 

95  00 

Dressers,    . 

M. 

264.00 

493  36 

594  54 

ff 

F. 

264.71 

334  71 

668  50 

Dyers, 

H. 

251.14 

533  57 

479  88 

Finishers,  . 

« 

265.06 

447  63 

477  27 

(f          ^        ^      .  ^ 

F. 

175.00 

156  50 

138  50 

Folders, 

M. 

800.00 

675  00 

- 

t<          ^       •       ^ 

F. 

246U50 

239  50 

m  50 

Inspectors, 

c< 

280.00 

217  30 

175  00 

Lapper  tenders, 

M. 

218.66 

315  00 

40000 

Loom  fixers, 

If 

236.18 

396  50 

516  17 

Mule  spinners,  . 

<i 

296.75 

555  22 

435  00 

Oilers,        . 

M 

100.90 

834  75 

513  33 

Overseers, . 

<l 

280.43 

697  00 

600  00 

Packers, 

F. 

200.00 

144  00 

- 

Picker  tenders, . 

M. 

250.90 

324  10 

4as» 

(1           ««        ^       ^ 

F. 

226.27 

231  46 

199  18 

Quillers,    . 

u 

234.00 

156  00 

140  00 

Second  hands,  . 

M. 

250.00 

500  00 

400  00 

Section  hands,  . 

fC 

225.00 

450  00 

600  00 

Slasher  tenders, 

(f 

262.40 

492  93 

903  90 

Speeder  tenders, 

<i 

286.00 

430  00 

600  00 

if           <« 

■     w 

F. 

234.43 

247  68 

236  89 

II 


Si 


Cotton  ftwtoir  opentlTW— C»n. 


8poalei«t  ■ 
UDdMlgnated,  , 


Web  diAwen, 
Win  den,   . 


Ftaiiben,  . 
UeMuen, 
KOKKCO  dtMMn, 
Scootcn,   . 


Tmblemen, 
UndMlgnalcd, 


Bottler  droppen. 


Oilnden, 


30C.W 
287^ 
283.11 
21B.17 
368.21 
3SB31 


9461  IS 
210  93 
121  JSS 
192  06 
43060 
IBS  33 
233  3* 
870  18 
249  67 
223  27 


- 

260  00 

310.00 

630  00 

2am 

487  B7 

3g9j» 

792  00 

363.95 

693  06 

32fi.00 

487  00 

27038 

087  17 

385.43 

46114 

221.10 

135  73 

246.66 

476  84 

360.00 

500  00 

319.22 

348  44 

196.67 

43125 

208JI0 

37S46 

197.00 

368  00 

id6 
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Average  for  each  Person  antwering  each  Inquiry — Continued. 


OCCUPATIONS  AND   SUBDIVISIOKS 
OF  OCCUPATIONS. 

1 

'1 

• 

Catlen— Con. 

Handle  riyeten, 

M. 

160.00 

9300  00 

9376  00 

Handle  sawyerSt 

C( 

200.00 

688  50 

685  00 

Knife  cleaners, . 

F. 

230.00 

230  00 

170  00 

Polishers,  . 

M. 

225.00 

894  00 

894  00 

Temperers, 

II 

208.00 

512  00 

1,024  00 

Undesignated,  . 

11 

235.69 

454  51 

484  98 

Domestic  serraatsy  . 

F. 

319.34 

161  18 

133  98 

Factoiy  operatiyes : 

Beamers,   • 

M. 

- 

600  00 

Boilers,     . 

F. 

245.27 

178  82 

230  00 

Carders,    . 

M. 

260.30 

411  68 

434  16 

(1 

•       •       < 

F. 

240.71 

195  58 

214  83 

Card  grinders,  . 

M. 

256.64 

378  63 

489  80 

Card  inspectors, 

F. 

, 

800  00 

300  00 

Card  strippers,  . 

M. 

235.50 

300  37 

388  40 

Cloth  trimmers. 

F. 

230.61 

228  29 

267  75 

Doffers,     . 

M. 

110.00 

110  00 

- 

Drawers  in. 

<i 

266.50 

300  00 

345  00 

"       " 

F. 

233.85 

228  72 

214  81 

Dressers,   . 

M. 

256.64 

458  53 

5n75 

Dyers, 

<i 

200.20 

665  20 

840  00 

Finishers,  . 

II 

237.56 

415  63 

440  93 

(« 

F. 

274.00 

197  50 

- 

Folders, 

M. 

160.00 

160  00 

- 

it 

F. 

228.64 

227  33 

217  85 

Fullers,     . 

M. 

249.00 

403  00 

386  00 

GIggers,     . 

F. 

225.00 

120  00 

- 

Harness  makers, 

II 

244.50 

253  22 

188  00 

Lapper  tenders, 

M. 

200.00 

212  00    , 

5S6  00 

Loom  fixers. 

II 

268.71 
i 

496  33 

506  40 
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Average  for  each  Penon  atuwering  each  Inquiry — Continued. 


of 

^i 

of 
Ting. 

OCCUPATIONS  AND   SUBDIViaiONS 

'1 

r 

63 

OF  OCCUPATIONS. 

00 

l| 

Factory  opentlve8-»Cof». 

Heasaren, 

M. 

300.00 

^25  00 

f  926  00 

Mule  flpinnen,  . 

II 

219.48 

336  64 

391  66 

Oilen, 

11 

202.00 

278  33 

436  67 

Orereeen, . 

II 

274.25 

768  12 

617  14 

Packers,    . 

1 

268.00 

412  60 

442  60 

Picker  tenden, 

1 

270.00 

841  00 

618  76 

PresaerSy    . 

II 

300.00 

830  00 

000  00 

Scourers,   . 

II 

270.00 

467  00 

460  00 

Second  hands,  < 

II 

218.33 

642  36 

673  33 

Section  hands, 

II 

246.50 

483  33 

460  00 

Slasher  tenders, 

II 

281.00 

581  00 

675  60 

Speeder  tenders, 

II 

266.71 

293  00 

460  00 

U                    M 

F. 

230.94 

242  71 

16181 

Spinners,  . 

M. 

249.41 

404  20 

431  30 

i< 

F. 

243.28 

211  81 

180  08 

Spooler*,  . 

M. 

226.00 

267  60 

- 

«4 

F. 

236.96 

185  97 

172  34 

Stitchers,  . 

II 

160.00 

160  00 

- 

Undesignated,  . 

M. 

244.22 

846  69 

470  18 

II 

F. 

228.24 

216  20 

196  91 

Warpers,  . 

II 

234.39 

233  74 

205  66 

Weayen,  . 

H. 

244.89 

310  96 

864  37 

41 

• 

F. 

231.36 

246  33 

228  29 

Farm  laborers. 

M. 

237.07 

809  81 

338  22 

Jewellery  makers,  . 

II 

203  J{6 

471  06 

497  04 

CI                       II 

F. 

244.00 

208  40 

249  80 

Kacbinists, 

M. 

266.06 

636  92 

607  62 

Kaaons,    . 

II 

186.46 

630  48 

618  62 

Painters,  . 

II 

209.92 

482  98 

483  23 
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Average  for  each  Person  answering  each  Inquiry — Continued. 


4 

of 
'agei. 

^1 

OOOUPATIONS  AND   SUBDIYIBIOIIS 
OF  00CUFATI0N8. 

i 

9  8 

S  M 

Average 
Yearly    W 

Paper  makers : 

AsBorters,  . 

M. 

160.00 

9260  00 

9700  00 

•       •       • 

F. 

220.32 

196  07 

232  50 

Bleachers, . 

«i 

- 

150  00 

- 

Boiler  tenders,  . 

H. 

175.00 

316  00 

- 

Calenderers, 

F. 

273.08 

215  75 

274  37 

Cutter  tenders,  . 

« 

231.25 

240  40 

300  00 

Dyers, 

M. 

- 

200  00 

- 

Engine  tenders, 

If 

289.95  ' 

490  54 

392  33 

Finishers,  . 

tf 

276.80 

570  00 

490  86 

" 

*     •        • 

F. 

204.46 

255  08 

262  91 

Machine  tenders. 

M. 

285.96 

653  79 

663  64 

II            i<           , 

F. 

175.00 

437  00 

- 

Packers,    . 

M. 

280.00 

700  00 

700  00 

Bag  cutters. 

If 

227.50 

293  25 

807  50 

(1 

F. 

222.22 

148  04 

216  82 

Bulers, 

M. 

250.00 

700  00 

700  00 

"           ... 

F. 

247.00 

288  67 

- 

Size  makers,     . 

M. 

225.00 

450  00 

500  00 

Undesignated,  . 

ff 

269.27 

540  55 

523  59 

If 

F. 

245.63 

240  00 

220  48 

Shoemakers : 

Beaters  out. 

M. 

215.27 

460  08 

426  67 

Binders,     • 

F. 

233.33 

166  67 

300  00 

Blockers,  . 

M. 

190.00 

492  60 

4879 

Boot  liners. 

F. 

177.41 

99  47 

155  8$ 

Boot  turners,    . 

M. 

225.31 

37164 

458  09 

Bottomers, 

•< 

224.01 

382  12 

424  65 

Buffers,     . 

« 

216.00 

424  57 

488  88 

Burnishers, 

M 

211.47 

439  00 

415  90 

"... 

0 

F. 

280.00 

28000    , 

- 
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Average  for  each  Person  antwering  each  Jn^jfuiry— Continued. 


00CUFATI0N8  Ain>  SUBDIVISIONS 
or  OCCUPATIONS. 

i 

ll 

Q 

n 

Average  of 
Coat  of  Urlng. 

ShoeamkoTB    Oph. 

Channellen, 

M. 

211.27 

9404  27 

9656  25 

Comiter  maken, 

11 

195.67 

411  67 

396  00 

Crimpcnf  • 

M 

212.20 

432  71 

489  73 

Cutters,     . 

■ 

It 

281.19 

538  87 

548  58 

« 

F. 

243.00 

198  25 

200  00 

Dressen,  . 

M. 

216UM 

386  97 

490  48 

" 

F. 

213.20 

229  48 

192  00 

Edge  setten,     . 

M. 

213.51 

466  78 

516  61 

Eyeleten, . 

F. 

200.74 

241  20 

285  50 

Ftniflhenf  • 

M. 

217.29 

463  56 

494  62 

F. 

205.00 

256  67 

191  67 

Fitters,      . 

M. 

241.17 

498  86 

514  57 

• 

F. 

226.29 

283  71 

247  86 

Foremen,  • 

M. 

305.00 

987  60 

805  00 

Heelers,     . 

II 

216.15 

447  62 

477  51 

" 

F. 

268.14 

333  00 

277  20 

Inspectors, 

M. 

266.00 

582  00 

520  00 

lAsters,     . 

II 

199.13 

876  59 

890  96 

• 

F. 

196.67 

216  12 

277  67 

Lerellers,  . 

M. 

192.77 

351  42 

521  89 

Machine  peggers, 

II 

283.83 

737  33 

700  00 

McKay  stitcben. 

II 

225.00 

468  50 

500  00 

Kailers,     • 

II 

163.67 

285  82 

305  00 

Packers,    . 

II 

230.58 

513  89 

617  07 

Pasters,     , 

II 

175.00 

150  00 

100  00 

•      < 

F. 

194.46 

218  41 

217  15 

Peggers,    . 

M. 

217.01 

556  79 

543  61 

Pressers, 

II 

269.67 

757  67 

761  00 

•« 

F. 

150.33 

129 '33 

86  00 

B4Mette  makers, 

a 

237.50 

283  75 

210  00 
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Average  for  each  Perton  antwerutg  each  Inquiry — ^Continiied. 


00CUPATI0H8  ASD   SUBDIVISIOKS 
OF  OCCUPATIONS. 

. 

H 

M 
00 

4 

^1 

Shoemakers— Con. 

Sand  paperen, . 

M. 

237.50 

948195 

fS50  00 

Siden, 

II 

243.02 

581  19 

588  51 

Skivers,     . 

II 

227.28 

47150 

42143 

<f 

F. 

184.60 

175  00 

9350 

Stitchers,  . 

M. 

225.64 

483  20 

490  41 

« 

F. 

208.67 

275  90 

9B29 

Stringers,  • 

II 

183.70 

127  25 

- 

Treers, 

M. 

229.08 

487  IS 

«e76 

Trimmers, . 

" 

II 

216.87 

462  47 

612  92 

(f 

F. 

209.05 

270  87 

ass  44 

Undesignated,  . 

M. 

217.75 

894  77 

443  81 

t( 

F. 

198.80 

200  43 

8S4  23 

Welters,    . 

M. 

250.00 

437  50 

437  50 

(1 

• 

F. 

175.00 

200  00 

- 

Straw  workers : 

Bleachers,  • 

1       < 

M. 

214.50 

829  75 

717  40 

Blockers,   • 

• 

« 

186U)6 

497  27 

489  67 

Finishers,  . 

1 

II 

196.54 

551  82 

620  71 

•       < 

1       < 

F. 

159.62 

178  00 

166  00 

Machine  sewers, 

1       " 

II 

163.28 

244  48 

19150 

Overseers, 

»       1 

M. 

240.00 

1,185  66 

1,900  00 

Pressers,    . 

>       1 

II 

181.90 

444  73 

617  00 

" 

•       1 

F. 

80.00 

80  00 

80  00 

Sewers, 

1       « 

II 

146.33 

118  16 

187  75 

Shapers,     . 

k       1 

It 

165.00 

200  00 

212  50 

Trimmers, 

4 

II 

155.42 

215  06 

178  48 

Undesignated,  . 

M. 

248.52 

484  80 

S8S0S 

II 

F. 

163.49 

211  66 

224  96 

Wirers, 

II 

138.90 

147  78 

196  00 
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Average  f»r  each  Person  answering  each  Inquiry — Continued. 


OCCCPATIONS  AND    SUBDITISIOMS 
or  OCCDPATIOHS. 


00 


It 

'I 


id  - 


Tanneri : 
Beamsten, 

Dressers,   . 

Finlsbers,  . 

Undesignated, 

Whip  makers, . 


i« 


<i 


l^oollen  factory  operatives 
Assorters, . 

Barlcrs,     • 


« 


Carders,  .... 
Combers,  .... 
Drawers  in,  •  •  • 
Dressers,   .... 


.  « 


Dyers, 

Finishers, 


•       . 


«« 


Folders,     . 
Fullers,     .       • 
Oiggers,    . 
Loom  fixers,     . 
Oilers, 
Overseers, . 
Picker  tenders, . 
Pressers,   . 


.       • 


<i 


Boelers, 

Sconrers, 

Shearers, 


M. 

If 

<f 
i< 
ti 

F. 


M. 


If 


M. 

F. 
M. 


F. 

M. 
« 

P. 


i« 


M. 


<i 


« 


IC 


K 


« 


<( 


F. 

M. 


(I 


293.14 
183.33 
200.00 
256.32 
240.70 
175.00 


250.77 
220.00 
264.22 
244.86 
290.00 

252.03 
240.00 
251.48 
252.83 
168.33 
245.00 
261.54 
249.29 
262.09 
291.00 
287.00 
268.05 
247.67 
261.25 
249.95 
256.60 
290.60 


#490  67 
330  76 
400  00 
492  52 
554  24 
120  67 

442  28 
176  00 
256  88 
425  06 
545  00 
240  00 
496  07 
246  00 
520  09 
434  54 
140  00 
220  50 
337  54 
291  22 
465  03 
419  00 
762  60 
340  74 
245  40 
281  00 
218  26 
320  44 
405  60 


9567  00 
886  SO 
750  00 
533  49 
668  79 
150  00 

493  43 

214  28 
463  32 
237  00 
160  00 

494  91 
800  00 
498  57 
415  50 
160  00 
150  00 
321  82 
482  78 
448  17 
665  00 
575  00 
436  56 
304  27 
245  33 
209  40 
396  19 
220  00 
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Part  II. 


SALARY    RECEIVERS. 


CHAPTER  I. 


Occupations  and  Presentation  bt  Schedule  Questions. 

Before  presenting  the  tabulations  of  the  schedules  received 
from  the  salaried  workers  of  the  State,  we  give,  as  in  the 
case  of  the  wage  workers,  a  list  of  the  occupations  pursued 
by  the  various  persons  belonging  to  this  class  who  have  filled 
out,  more  or  less  fully,  the  Individual  Schedules,  from  which 
the  tables  have  been  made  up. 

We  need  not  repeat  what  we  said  in  the  beginning  of  Part  L, 
in  reference  to  the  course  pursued  in  assorting  all  schedules 
into  two  classes, — one  representing  those  persons  working  for 
a  yearly  salary,  and  the  other  those  working  for  a  daily  wage. 
We  explained,  in  that  place,  with  sufficient  clearness,  the 
plan  adopted. 

There  are  a  few  employments  mentioned  in  the  list  that 
follows  that  probably  stand  for  but  a  single  person,  or,  at 
most,  for  but  half  a  dozen,  the  great  mass  of  individuals 
belonging  to  those  occupations  being  tabulated  among  wage 
receivers. 

The  master  mariners,  marine  engineers,  and  travelling 
salesmen  enumerated,  of  course  receive  board  in  addition 
to  their  salaries.  These  are  believed  to  be  the  only  occupa- 
tions, reckoned  as  salaried,  in  which  board  is  given,  and  they 
include  the  returns  of  only  a  few  persons. 

There  are  occasional  instances  of  employments  included, 
which  would  seem,  at  first  thought,  to  belong  in  the  cata- 
logue of  those  who  do  business  on  their  own  account,  rather 
than  receive  salaries, — as,  for  instance,  lawyer;  but  the  reiy 
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few  lawyers  whose  schedules  hare  been  used  were  undoubt- 
edly those  receiving  a  salary.  And  so  of  some  other  employ- 
ments which  might  seem,  to  the  superficial  reader,  to  have 
deserved  rejection. 

Under  the  head  of  city  and  town,  county,  State,  United 
States,  bank,  corporation,  railroad  and  express  officials,  are 
included  representatives  of  nearly  one  hundred  and  fifty  dif- 
ferent occupations  which  it  was  not  thought  worth  while  to 
specify  more  exactly. 

For  a  more  full  explanation  of  what  is  presented  in  this 
chapter,  see  Part  I.,  Chap.  I. 


Occupations  of  Salaried  Persons  from  whom  Schedules 

WERE  Received. 


Actor. 
Actress. 
Agent 
Architect. 
Auctioneer. 
Bank  officials. 
Bar  tender. 
Book-keeper. 
Buyer. 
Cashier. 
Chemist. 

City  and  town  officials. 
Civil  engineer. 
Clergyman. 
Clerk. 
Collector. 
College  president. 
College  professor. 
Commissioner  of  Chinese  edu- 
cation. 
Copy  holder. 
Copyist. 
Deulist. 

Designer  (pattern). 
Draughtsman. 
Drawbridge  tender. 
Dyer. 

Engineer  fstationaiy). 
Engineer  (mechanical). 
Engraver. 
Express  officials. 
Fireman  (stationary). 
Florist. 
Floor  walker. 
Horse  trainer. 
Hotel  cook. 
Insurance  agent. 
Insurance  officials. 
ci  anitor. 


Journalist. 

Lady^s  companion. 

Lawyer. 

Leather  inspector. 

Librarian. 

Librarian's  assistant 

Machinist 

Managing  editor 

Master  mariner. 

Master  mechanic. 

Matron. 

Musician 

Nuree. 

Organist 

Overseer. 

Physician  (hospital). 

Piano  tuner. 

Proof  reader. 

Railroad  officials. 

Reporter. 

Salesman. 

Salesman  (travelling). 

Secretary  of  foreign  missions. 

Sexton. 

Shipper. 

State  officials. 

Steam  fitter. 

Stenographer. 

Steward. 

Tailor  (cutter). 

Teacher  (private  school). 

Telegraph  constructor. 

Telegraph  manager. 

Telegraph  operator. 

Time  keeper. 

United  States  officials. 

Vocalist 

Wharfinger. 
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Presentation  by  Schedule  Questions. 

[Note.— For  an  explanation  of  what  these  tables  are  intended  to  show,  see  page  14, 
PreaenteMon  by  Schedule  Quettiont.  On  page  10,  et  ssg.,  can  be  fonnd  a  similar  prwcBtatkm 
respecting  wiffe  laborers.    The  fscts  presented  In  these  tables  refer  to  iolaried  persons.) 


Persons  Dependent  on 

Males. 

COUNTIES. 

No.  of  Schedules 
received. 

Per    cent     an- 
swering. 

1  s 

-< 

1^ 
s  % 

< 

Barnstable, 

177 

130 

73 

342 

2.63 

Berkshire,  . 

168 

108 

64 

317 

2^3 

Bristol, 

335 

225 

67 

638 

2.84 

Dukes, 

45 

43 

96 

118 

2,74 

Essex, 

616 

420 

68 

1,152 

2.74 

Franklin,    . 

132 

95 

72 

242 

2^ 

Hampden,  . 

611 

450 

74 

1,187 

2.64 

Hampshire, 

106 

79 

75 

222 

2^1 

Middlesex, . 

1.957 

1,391 

71 

3,627 

2.61 

Nantucket, . 

17 

12 

71 

28 

2.33 

Norfolk,      . 

423 

310 

73 

884 

2.85 

Plymouth,  . 

317 

220 

69 

583 

2.65 

Suffolk, 

1,616 

959 

59 

2,434 

2.54 

Worcester, . 

1,228 

807 

66 

2,097 

2.60 

For  the  State,      . 

7,748 

5,249 

68 

13,871 

2.64 

This  question,  as  it  was  originally  asked  in  the  ludividual 
Schedules  which  were  left  with  each  salaried  and  wage 
laborer  of  the  State,  was,  ^  Number  depending  upon  you  for 
support.''  And  the  answers  were  expected  to  state  the  num- 
ber of  adults  and  the  number  of  children  separately.  But  it 
has  not  been  thought  best  to  preserve  this  distinction  in  the 
presentation,  as  we  had  good  reason  to  believe  that  many  had 
returned  as  children  those  who  were  of  nearly  or  quite  adult 
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Persons  Dependent  on  Fenudea. 


X 


C0UNTIB8. 


I 


II 

;1 


3 


a 


§ 


£ 


a 

i 


^3 

I 

HI 


■S   e 

^  9  i 


I 


Barnstable, 
Berkshire,  . 
Bristol, 
Dukes, 
Essex, 
Franklin,    . 
Hampden,  « 
Hampshire, 
Middlesex, . 
Nantacket, . 
Norfolk, 
Plymonth,  . 
Suffolk, 
Worcester, . 

For  the  State, 


52 
58- 
64 
10 

204 
50 

127 
61 

398 
3 

131 
70 

231 

347 

1,806 


2 

4 

8 

5 

2 

3 

1 

10 

17 

8 

1 

2 

12 

9 

5 

8 

32 

8 

• 

- 

10 

8 

3 

4 

34 

15 

30 

9 

152 

8 

3 
3 
2 
1 

19 
1 

18 
5 

51 


17 

6 

75 

48 

249 


1.50 
1.00 
1.00 
1.00 
1.12 
1.00 
1.50 
1.00 
1.59 


1.70 
2.00 
2.20 
1.60 

1.63 


age ;  and  for  the  additional  reason,  that  it  was  sometimes  im- 
possible to  determine  whether  the  dependents  were  adults  or 
children. 

Five  thousand  two  hundred  and  forty-nine  males  answered 
this  question,  or  68  per  cent  of  the  whole  number  returning 
schedules ;  152  females  answered,  or  8  per  cent  of  the  whole. 
The  inquiry  is  one  usually  inapplicable  to  the  latter  sex,  which 
accounts  for  the  small  number  answering.  It  will  be  noticed, 
also,  that  the  average  is  about  one  person  more  for  the  males 
than  for  the  females.  In  regard  to  dependence,  there  seems 
to  be  a  slight  difference  in  fayor  of  those  counties  which  have 
the  most  distinctly  urban  population,  and  in  which  manufact- 
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Hcun  Employtd — Mak». 


COUNTIES. 

1. 

II 

J 

« 

a 
1     - 

S  B 

2  " 

7  ^ 

II 

< 

fli 

< 

Barnstable, 

177 

85 

48 

977 

11.70 

Berkshire, . 

168 

144 

86 

1,495 

10^ 

Bristol, 

335 

292 

87 

3,083 

10.5< 

Dukes, 

45 

27 

60 

267 

9.89 

Essex, 

616 

566 

92 

5376 

10^ 

1 

Franklin,    . 

132 

111 

84 

961 

8.66 

Hampden,  . 

611 

545 

89 

5,752 

10^ 

Hampshire, 

106 

82 

77 

937 

11.45 

Middlesex, 

1,957 

1306 

92 

18,359 

10.16 

Nantucket, . 

17 

• 

17 

100 

136 

8.00 

1 

Norfolk,     . 

423 

364 

86 

3,619 

9.94 

Plymouth,  . 

317 

260 

82 

2,693 

'        10.37 

Suffolk, 

1,616 

1,424 

88 

15,022 

10.55 

Worcester, . 

1,228 

1,063 

87 

11,433 

10.75 

For  the  State,      . 

7,748 

6,786 

88 

70,610 

10.41 

ures  supply  the  chief  means  of  support.  lu  Suffolk,  Worces- 
ter, Plymouth,  Middlesex  aud  Hampden,  the  average  is  low. 
In  Berkshire  and  Hampshire,  it  is  high.  Yet,  in  Bristol, 
with  a  large  population  in  cities,  the  arerage  is  high,  and  in 
Barnstable,  low. 

"Number  of  hours  per  day  employed  in  your  occupation,^ 
was  the  form  of  inquiry  made.  The  per  cent  of  females 
answering  this  question  appears  to  be  larger  than  of  males. 
This  is  owing,  probably,  to  the  fact  that  a  large  proportion  of 
the  former  are  employed  in  school  teaching,  an  employment 
in  which  the  hours  of  labor  are  regulated  by  laws  and  ordi- 
nances ;  and  being  thus  made  exact,  the  question  is  more  sus- 
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Hown  Employed — FemaUa. 


C0DKTIB8. 


0 


if 


2 


III 

is  E 


Barnstable, 
Berkshire,  . 
Bristol, 
Dnkes, 
Essex, 
Franklin,    . 
Hampden,  . 
Hampshire, 
Middlesex, . 
Nantucket, 
Norfolk,     • 
Plymouth,  . 
Snffolk, 
Worcester, . 

For  tlie  State, 


62 

60 

58 

68 

64 

60 

10 

8 

204  • 

196 

60 

60 

127 

127 

61 

60 

398 

393 

8 

8 

• 

181 

122 

70 

66 

281 

214 

847 

837 

e,  . 

1«806 

1,744 

96 

100 

94 

80 

96 

100 

100 

98 

99 

100 

93 

94 

93 

97 

97 


821 

839 

407 

48 

1,211 
308 
803 
886 

2,802 

18 

749 

467 

11609 

2,118 

11,066 


6.42 
6.84 
6.78 
6.00 
6.18 
6.06 
6.82 
6.42 
6.86 
6.00 
6.14 
6.92 
7.62 
6.27 

6.84 


ceptible  of  answer,  than  in  the  cases  of  many  avocations  • 
pursued  by  men.  For  instance,  a  clergyman  or  a  travelling 
salesman  can  hardly  reply  with  any  defintteness  to  this 
question ;  hence  many  have  made  no  reply.  The  fact  that  so 
large  a  proportion  of  the  female  returns  were  from  public 
school  teachers  who  are  employed  but  five  or  six  hours  per 
day,  also  accounts  for  the  great  difference  in  the  average 
hours  of  labor  performed. 

It  is  noticeable,  that  the  counties  in  which  that  average  is 
the  largest,  are  the  same  for  both  sexes;  viz.,  Barnstable, 
Bristol,  Hanipden,  Hampshire  and  Suffolk.  Plymouth,  how- 
ever, shows  a  large  average  for  females. 

27 
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Day8  Employed — Maiea. 


GOUKTIEB. 

It 
^  1 

1 

9 

in  a 

is 
III 

Barnstable,     . 

177 

157 

89 

44,071 

280.71 

Berkshire, 

168 

138 

79 

88341 

288^ 

Bristol,   . 

885 

282 

84 

82,959 

294.18 

Dukes,    • 

45 

29 

64 

8,181 

280.88 

Essex,     . 

616 

529 

86 

152,485 

28&25 

Franklin, 

182 

120 

91 

85,765 

298.04 

Hampden, 

611 

526 

86 

156,221 

296.99 

Uamp8hire«     , 

106 

82 

77 

24,244 

295^ 

Middlesex,     , 

1,957 

1,685 

84 

480,425 

298.84 

Nantucket,     . 

17 

16 

94 

4,890 

274J8 

Norfolk, . 

428 

888 

92 

974»8 

250J» 

Plymouth, 

817 

250 

79 

71^886 

287.54 

Suffolk,  . 

1,616 

1,867 

85 

405,479 

296.62 

Worcester, 

1,228 

1,024 

88 

296,320 

289.37 

For  the  State,     . 

7,748 

6^88 

84 

1397,945 

290.29 

The  number  of  days  employed  during  the  year  is  much  less 
for  females  than  for  males,  and  the  reason  for  it  is  probably 
the  same  as  that  given  in  respect  to  the  hours  per  day  em- 
ployed* Clergymen  have  generally  responded  that  they 
worked  365  days  during  the  year,  while  public  school 
teachers,  who  are  mostly  females,  are  engaged  in  their  busi- 
ness, in  cities,  but  about  200  days,  and  in  country  towns,  no 
more  than  one-half  as  long. 

It  is  a  little  remarkable  that  the  average  for  females,  in 
Suffolk  County,  should  be  so  much  in  excess  of  any  of  the 
other  county  averages. 
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Days  Employed — Females. 


COUNTIES. 


h 


& 


h 

^ 


If 


3^ 


I 


c 

9 


s  & 


s  ^ 

til 


Barnstable, 

Berkshire, 

Bristol,   • 

Dukes,    • 

Essex,     . 

Franklin, 

Hampden, 

Hampshire, 

Middlesex, 

Nantucket, 

Norfolk, . 

Plymouth, 

Suffolk,  . 

Worcester, 

For  the  State, 


52 

52 

100 

58 

57 

98 

64 

62 

97 

10 

9 

90 

204 

174 

85 

50 

47 

94 

127 

124 

98 

61 

59 

97 

398 

361 

91 

3 

3 

100 

131 

117 

89 

70 

63 

90 

281 

190 

82 

347 

323 

93 

^,  . 

1,806 

1,641 

91 

7,683 

8,112 

11,974 

923 

36,821 

6,654 
21,626 

8,748 
75,285 
487 
21,572 
11,256 
48,899 
55,636 

315,676 


147.75 
142.82 
193.13 
102.56 
211.61 
141.57 
174.40 
148.27 
208.55 
162.33 
184.38 
178.67 
257.36 
172.25 

192.37 


lir.The  average  number  of  days  employed  for  all  female  sala- 
ried persons  in  the  State  who  returned  schedules,  is  192.37, 
or  less  than  62  per  cent  of  the  working  days  in  a  year. 

Keeping  in  mind  what  we  have  just  said  respecting  those 
who  teach,  it  will  be  seen  that  those  engaged  in  other  occupa- 
tions, such  as  salesmen,  book-keepers,  etc.,  whose  employ- 
ments are  carried  on  during  all  the  working  days  of  the  year, 
cannot,  in  a  very  large  proportion  of  cases,  have  steady 
engagements. 
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Daily  Wayes— Malea, 


COUNTIES. 

No.  of  Schedoles 
received. 

No.     of    Malei 

anawerlng. 

1 
S 

2^ 

s  S 
1  ' 

< 

3  t 

el 
I*. 

Barnstable,     . 

177 

110 

62 

t296  13 

»2  69 

Berkshire, 

168 

114 

68 

358  50 

3  14 

Bristol,   . 

885 

249 

74 

707  83 

284 

Dukes,    . 

45 

22 

49 

49  01 

2  23 

Essex,     . 

616 

453 

74 

1,317  00 

2  91 

Franklin, 

132 

95 

72 

248  99 

2  63 

Hampden, 

611 

358 

59 

1,260  99 

8  52 

Hampshire,    , 

106 

58 

55 

142  84 

2  46 

Middlesex, 

1,957 

1,411 

72 

4,481  86 

8  18 

Nantuicket, 

17 

10 

59 

26  60 

2  66 

Norfolk, . 

423 

289 

68 

940  36 

3  25 

Plymouth, 

317 

220 

69 

694  73 

8  15 

Suffolk,  . 

1,616 

1,237 

77 

3,918  17 

8  16 

Worcester,     . 

1,228 

848 

69 

2,483  23 

2  93 

For  the  State,     . 

7,748 

5,474 

71 

16,919  74 

309 

The  average  daily  wages  of  male  salaried  persons  is  shown 
to  be  $3.09,  and  of  female  salaried  persons,  $1.94.  Probably 
these  sums  are  much  below  the  amount  that  would  have  been 
fixed  upon  by  any  one  having  no  data  to  assist  the  judgment. 
But  the  large  propoition  of  salesmen  and  clerks  who  work 
tor  two,  three  or  four  hundred  dollars  per  year,  has  the  effect 
of  thus  reducing  the  average. 

Hampden  County  furnishes  the  highest  average,  and, 
strange  to  say,  Hampshire,  which  adjoins  it,  furnishes  the 
lowest,  with  one  exception,  for  males,  and  the  lowest,  with 
thi'ee  exceptions,  for  females. 
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DaUy  Wages — FemaJea. 


COUNTIES. 

No.  of  Schedules 
recelTed. 

Ko.  of  Females 
answering. 

Per    cent     an- 
swering. 

I' 
II 

1^ 

1 

i 

Average  fbr  each 
Female      an- 
swering. 

Barnstable,     . 

52 

50 

96 

177  37 

tl  55 

Berkshire, 

58 

40 

69 

58  05 

1  45 

Bristol,   . 

64 

60 

94 

116  00 

1  93 

Dukes,    . 

10 

6 

60 

8  35 

1  39 

Essex,     . 

204 

154 

75 

294  60 

1  91 

FraDklin, 

50 

44 

88 

60  24 

1  87 

Hampden, 

127 

92 

72 

204  40 

2  22 

Hampshire,    . 

61 

54 

89 

82  24 

1  52 

Middlesex, 

398 

329 

83 

702  41 

2  13 

Nantucket, 

8 

3 

100 

8  86 

1  29 

Norfolk, . 

131 

107 

82 

205  51 

1  92 

Plymouth, 

70 

49 

70 

85  51 

1  75 

Suffolk,  . 

231 

169 

73 

349  20 

2  07 

Worcester, 

347 

807 

88 

590  55 

1  92 

For  the  State, 

1,806 

1,464 

81 

2,838  29 

1  94 

In  regard  to  these  exceptions,  a  sufficiently  large  number 
did  not  answer  in  Dukes  and  Nantucket  to  make  a  valuable 
average,  being  only  six  females  in  the  former  and  three  in  the 
latter. 

After  Hampden,  Middlesex  County  pays  the  highest  sala- 
ries to  both  male  and  female,  and  is  followed  by  Suffolk  with 
a  rate  nearly  as  high. 
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Teariy  Wages — Males. 


COUNTIES. 

1. 

L 

|3 

Per     cent    an- 
•irering. 

fit 

8  t 

< 

Barnstable, 

177 

173 

98 

$137,030  00 

$792  08 

Berkshire, 

168 

155 

92 

155,046  00 

1.000  80 

Bristol,    . 

335 

323 

96 

312,201  00 

966  57 

Dukes,     . 

45 

44 

98 

30,341  00 

689  57 

Essex,     . 

616 

581 

94 

565«575  00 

973  45 

Franklin, 

132 

128 

97 

111,157  00 

868  41 

Hampden, 

611 

591 

97 

660«559  00 

1,117  70 

Hampshire, 

106 

100 

94 

102,599  00 

1,025  99 

Middlesex, 

1,957 

1361 

95 

1,923,075  00 

1,038  94 

Nantucket, 

• 

17 

17 

100 

13,617  00 

801  00 

Norfolk,  . 

423 

409 

97 

429,674  00 

1,050  55 

Plymouth, 

317 

298 

94 

269,722  00 

905  11 

Suffolk,    . 

1,616 

1,516 

94 

1,598,268  00 

1,054  27 

Worcester, 

1,228 

1,128 

92 

1,123,355  00 

995  88 

For  the  State,     . 

7,748 

7,314 

94 

7,432,219  00 

1,016  16 

This  question  read  in  the  schedule,  ^  Amount  of  wages 
derived  from  your  occupation  during  the  year." 

In  the  examination  of  these  tables  and  those  preceding 
relating  to  daily  wages  and  to  the  number  of  days  employed, 
a  brief  explanation  is  necessary  in  regard  to  one  point,  that 
no  one  may  be  led  astray.  It  may  seem  that  the  *^  average  for 
each  person  answering,"  in  the  above  tables,  for  any  particular 
county,  can  be  divided  by  the  *^  average  for  each  person 
answering"  in  the  tables  of  daily  wages,  and  produce  the 
^  average  for  each  person  answering "  in  the  tables  of  days 
employed,  or  by  the  average  of  days  employed,  and  produce 
the  daily  wages.     This  could  not  be  done  even  had  the  same 
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Yearly  Wage* — Femalu, 


C0CKTIB8. 


i 


h 


^ 


{ 


-I 


^8 
a 


I 


la 


i 


H.   I 


Bani8table« 
Berkshire, 
Bristol,    . 
Dukes,    . 


Franklin, 

Hampden, 

Hampshire, 

Middlesex, 

Nantacket, 

Norfolk,  . 

Flymonth, 

Suffolk,   . 

Worcester, 

For  the  State, 


52 
58 
64 
10 

204 
50 

127 
61 

898 
3 

131 
70 

281 

847 

1,806 


52 
58 
64 
10 

199 
49 

126 
61 

898 
3 

129 
67 

225 

242 

1,678 


100 

100 

100 

100 

98 

98 

99 

100 

99 

100 

98 

96 

97 

70 

98 


$11,600  00 
12,819  00 
23,728  00 
1,192  00 
84,028  00 
11,647  00 
55,160  00 
18397  00 


178,987  00 

455  44 

597  00 

199  00 

49,115  00 

880  74 

28,110  00 

344  98 

128,813  00 

572  50 

125,777  00 

519  74 

720,465  00 


$223  08 
221  02 
870  67 
119  20 
422  25 
287  69 
487  78 
227  82 


429  36 


persons  answered  each  question.  But  the  persons  who  re- 
plied as  to  days  employed  are  not  identical  with  those  who 
replied  as  to  daily  wages  and  yearly  wages.  So  it  is  plainly 
80en  that  no  relation  can  possibly  exist  between  the  averages 
of  these  three  tables. 
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Oilier  Eamiftga — Males. 


COUNTIES. 

1  ^ 

^  1 
1^ 

Ko.     of    Males 
answering. 

Per    cent     an- 
swering. 

s  S 

< 

m 

1  ^ 

Barnstable, 

177 

50 

28 

$8,365  00 

$167  30 

Berkshire, 

168 

89 

23 

7,280  00 

186  67 

Bristol,   . 

335 

59 

18 

13,853  00 

234  80 

Dukes,    . 

45 

20 

44 

4,285  00 

214  25 

Essex,     . 

616 

122 

20 

26,294  00 

215  52 

Franklin, 

132 

26 

20 

3,367  00 

129  50 

Hampden, 

• 

611 

116 

19 

23392  00 

205  97 

Hampshire,    . 

106 

25 

24 

5,190  00 

207  60 

Middlesex, 

1,957 

272 

14 

57,980  00 

213  16 

Nantucket,      . 

17 

7 

41 

655  00 

93  57 

Norfolk,  • 

428 

93 

22 

16.087  00 

172  98 

Plymouth, 

817 

57 

18 

ll«838  00 

207  68 

Suffolk,  . 

1,616 

165 

10 

43,729  00 

265  02 

Worcester, 

1,228 

253 

21 

57,716  00 

228  IS 

For  the  State,     . 

7,748 

1,304 

17 

280,531  00 

215  IS 

The  tables  on  this  and  the  following  page  exhibit  the  results 
obtained  from  the  inquiry,  **  Amount  of  your  other  earnings." 
By  this  question,  it  was  intended  to  discover  the  amounts 
earned  by  individuals  outside  their  regular  occupations.  The 
average  for  males,  throughout  the  State,  is  shown  to  be 
$215.13,  and  for  females,  $94.97. 

These  are  sums  of  considerable  consequence,  and  increase 
vitally  the  annual  revenue  to  be  expended  in  the  support  of 
life.  The  annual  income  for  males  is  thus  enlarged  to 
$1,231.29,  and  for  females,  to  $524.33. 

The  amounts  of  ''other  earnings*'  returned  represent,  in 
many  cases,  undoubtedly,  much  severer  labor  for  each  dollar 
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Other  Earnivga — Femalea. 


COUVTIEB. 

Ko.  of  Schedules 
received. 

No.  of  Femalei 
answering. 

Per    cent    an- 
swering. 

1* 

ll  I 

Average  Ibr  each 
Female       an- 
swering. 

Barnstable,     . 

52 

11 

21 

$865  j)0 

$88  18 

Berkshire, 

68 

6 

10 

205  00 

84  17 

Bristol,   . 

64 

10 

16 

841  00 

84  10 

Dukes,    . 

10 

5 

50 

215  00 

48  00 

Essex,     . 

204 

18 

9 

1,181  00 

65  61 

Franklin, 

50 

5 

10 

148  00 

28  60 

Hampden, 

127 

10 

8 

1,619  00 

161  90 

Hampshire,    . 

61 

9 

15 

223  00 

24  78 

Middlesex, 

898 

88 

8 

4^00  00 

145  45 

Kantacket, 

8 

1 

88 

25  00 

25  00 

Norfolk, . 

181 

6 

5 

286  00 

47  67 

FljmoQth, 

70 

6 

9 

745  00 

124  17 

Suffolk,  . 

281 

10 

4 

1,988  00 

198  80 

Worcester,      . 

847 

68 

18 

6,244  00 

99  11 

For  the  State,     . 

1306 

193 

11 

18,880  00 

94  97 

produced  than  do  the  amounts  of  ** yearly  wages"  returned. 
They  are  the  hardly  earned  dollars  toiled  for  by  evening 
lamps,  when  the  system  is  already  exhausted  by  a  regular 
day's  work. 

Fifty-four  per  cent  more  males  than  females  have  answered 
this  question.  Suffolk  County  seems  to  have  furnished  the 
smallest  per  cent  of  answers  for  both  sexes.  And,  throwing 
out  Dukes  and  Nantucket,  in  which  the  replies  were  too  few 
to  be  of  much  value  in  arriving  at  a  percentage,  Barnstable 
furnished  the  largest.  In  other  words,  the  county  most 
essentially  urban  possesses  the  smallest  per  cent  of  persons 
who  add  to  their  regular  income  by  extraordinary  earnings ; 

28 
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ChUdmCs  Eandngt  BHumed  by  Males. 


C0UKTIE8. 

1 

• 
S 

a   9 

II 
111 

11 

Barnstable, 

177 

17 

10 

$2,694  00 

$158  47 

Berkshire,  . 

168 

6 

4 

1,045  00 

174  17 

Bristol, 

835 

17 

5 

6,005  00 

,    86328 

1 

Dakes, 

45 

1 

2 

15  00 

1 

1      15  00 

Essex, 

616 

24 

4 

5,467  00 

227  79 

Franklin,    . 

132 

6 

5 

785  00 

180  88 

Hampden, . 

611 

20 

3 

8«703  00 

185  15 

Hampshire, 

106 

9 

8 

1^98  00 

177  55 

Middlesex, . 

1,957 

58 

8 

12,684  00 

238  88 

NantQcket, 

17 

- 

- 

- 

- 

Norfolk,     . 

428 

14 

3 

2,616  00 

186  93 

Plymouth,  . 

317 

14 

4 

1347  00 

181  93 

Snifolk, 

1,616 

36 

2 

6,107  00 

169  64 

Worcester, . 

1,228 

38 

3 

6340  00 

180  00 

For  the  State,     . 

7,748 

255 

8 

51356  00 

201  89 

while  the  one  most  essentially  rural  possesses  the  largest. 
Yet  the  average  amount  for  each  is  among  the  smallest  for 
the  latter,  and  the  very  largest  for  the  former. 

^Amount  of  minor  children's  earnings,"  was  intended  to 
secure  a  return  of  the  sums  earned  by  those  children  under 
legal  age,  living  in  the  family,  and  contributing  by  their  labor 
to  the  income  of  the  family.  Naturally,  it  was  a  question 
that  would  be  answered  by  but  few  women,  and  it  will  be 
seen  by  the  table  that  in  but  three  counties,  and  by  only  four 
women,  were  replies  made.  The  average  ($315.50)  derived 
from  the  replies  of  so  few  persons  is  manifestly  of  small  value 
in  furnishing  a  basis  for  speculation. 
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ChiQdren^s  Earnings  Betumed  by  FemaLes. 


COUKTIES. 


1 


i 


I 


hi 


?s 


I 


111 


Barnstable, 
Berkshire,  . 
Bristol, 
Dukes, 
Essex, 
Franklin,    . 
Hampden, . 
Hampshire, 
Middlesex, . 
Nantucket, 
Norfolk,     . 
Plymouth, . 
Suffolk, 
Worcester, . 


For  the  State, 


52 
58 
64 
10 

204 
50 

127 
61 

898 
8 

181 
70 

231 

847 

1,806 


2 


8 


2 


150  00 


62  00 


1.150  00 


1,262  00 


150  00 


62  00 


575  00 


815  50 


The  255  males  who  answered  were  sufficient  in  number  to 
afford  an  average  that  is  of  real  value  in  determining  the 
worth  of  the  assistance  of  children  in  the  support  of  families. 

The  combined  yearly  wages,  other  earnings  and  children's 
earnings  of  males  having  salaries,  is  thus  shown  to  be 
$1,432.68. 

A  few  pages  forward  is  shown  the  wife's  earnings,  a  fourth 
means  of  increase  of  the  family  income.  It  is  to  be  borne  in 
mind,  however,  that  but  a  small  number  of  males  returning 
schedules  have  aXl  these  sources  of  revenue. 

In  connection  with  this  subject  of  children's  earnings, 
especial  attention  is  called  to  Part  IV.,  Chap.  IV.  (page  354), 
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Uruible  to  Work — Returned  by  Males. 


COUNTIES. 


9 
0 


> 


O 


8 

*  I 

•   5 


a  3 
8| 

I" 


CI     A 


31 

gal 


Barnstable, 

Berkshire, 

Bristol,  . 

Dukes,    . 

Essex,     . 

Franklin, 

Hampden, 

Hampshire, 

Middlesex, 

Nantucket, 

Norfolk, . 

Plymouth, 

Suffolk,  . 

Worcester, 


For  the  State, 


177 

168 

835 

45 

616 

132 

611 

106 

1,957 

17 

423 

817 

1,616 

1,228 

7,748 


3 
3 
2 
2 

11 
3 
9 
2 

S3 
1 
6 
6 

18 

32 

131 


2 

3 

2 

3 

- 

2 

4 

4 

2 

11 

2 

3 

1 

10 

2 

2 

2 

87 

6 

1 

1 

7 

2 

6 

1 

21 

3 

38 

2 

148 

1.00 
1.00 
1.00 
2.00 
1.00 
1.00 

1.11 

1.00 
1.12 
1.00 
1.17 
1.00 
1.17 
1.19 

I.IS 


of  the  report  of  this  Bureau  last  year,  where  will  be  found 
much  minute  and  corroborative  information  upon  the  same 
subject. 

This  question  appeared  in  the  schedule  as,  ^Number  of  per- 
sons in  the  family,  over  eighteen  years  of  age,  prevented  by 
continuous  sickness  or  physical  disability  from  attending  to 
any  occupation." 

The  result  shows  that  there  is  less  than  two  per  cent  of 
infirm  dependence  among  males,  or  that  for  every  fifty-two 
persons  who  returned  schedules,  there  was  one  person  unable 
to  work. 
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UnaMe  to  Work — Returned  by  Females. 


COUHTIEB. 


It 
11 


n 


t 


V 

£  8  !• 


I 


K 


Barnstable, 

Berkshire, 

Bristol,  . 

Dukes,   . 

Essex,    . 

Franklin, 

Hampden, 

Hampshire, 

Middlesex, 

Nantucket, 

Norfolk, 

Plymouth, 

Suffolk,  . 

Worcester, 


For  the  State, 


52 
58 
64 
10 

204 
50 

127 
61 

398 
3 

131 
70 

231 

347 

1.806 


2 
1 


2 


1 
2 
1 

9 


1 

2 


1 
1 


2 
1 


1 
2 
1 

10 


1.00 
1.00 


1.50 


1.00 
1.00 
1.00 

1.11 


Among  females,  there  was  only  one  person  unable  to  work 
to  every  180  returning  schedules. 
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Person*  (honing  Hotuea— Males. 


COUITTIEB. 

Ko.  of  Schedules 
reoelTed. 

^1 

Per    oent    an- 
swering. 

III 

Barnstable, 

177 

67 

38 

67 

1.00 

Berkshire, 

168 

33 

20 

33 

1.00 

Bristol,      . 

335 

54 

16 

54 

1.00 

Dakes, 

45 

19 

42 

19 

1.00 

Essex, 

616 

143 

23 

143 

1.00 

Franklin,  . 

132 

30 

23 

SO 

1.00 

Hampden, 

611 

121 

20 

121 

1.00 

Hampshire, 

■ 

106 

21 

20 

21 

1.00 

Middlesex, 

1,957 

464 

24 

464 

1.00 

Nantucket, 

17 

6 

35 

6 

1.00 

Norfolk,    . 

423 

108 

26 

108 

1.00 

Plymouth, 

317 

89 

28 

89 

1.00 

Suffolk,     . 

1,616 

197 

12 

197 

1.00 

Worcester, 

1,228 

214 

17 

214 

1.00 

For  the  State, 

7,748 

1^66 

20 

1,566 

1.00 

The  highest  per  cent  of  persons  owning  houses  is  found  in 
the  counties  of  Barnstable,  Dukes  and  Nantucket ;  and  the 
lowest  in  Bristol,  Suffolk  and  Worcester.  Referring  to  page 
32,  it  will  be  seen  that  the  same  counties  make  a  similar 
exhibit  for  the  wage  class.  The  rural  counties,  generally, 
seem  to  have  the  largest  house-owning  population.  Berk- 
shire, considering  that  its  people  are  chiefly  agricultural,  has 
a  small  per  cent  of  persons  who  own  the  houses  in  which  they 
live.  The  State  average  is  barely  maintained  in  this  county. 
Among  the  wage  class  (page  32),  this  fact  appears  still  more 
prominently,  the  county  average  being  below  the  State. 
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Penoru  Ovming  Houaes — Females. 


COUNTIES. 


1 

h 
1^ 


Is 


jl 


^  fit  s 


Barnstable, 

Berkshire, 

Bristol, 

Bukes, 

Essex, 

FrankliD,  . 

Hampden, 

Hampshire, 

Middlesex, 

Nantacket, 

Norfolk,    . 

Plymouth, 

Suffolk,      . 

Worcester, 


For  the  State, 


52 

1 

2 

1 

68 

1 

2 

1 

64 

1 

2 

1 

10 

- 

- 

- 

204 

8 

4 

8 

60 

- 

- 

- 

127 

1 

- 

1 

61 

1 

2 

1 

. 

898 

3 

131 

10 

3 

10 

3 

2 

3 

70 

2 

8 

2 

231 

8 

1 

3 

347 

4 

1 

4 

te. 

• 

1,806 

36 

2 

36 

1.00 
1.00 
1.00 


1.00 


1.00 
1.00 
1.00 


1.00 
1.00 
1.00 
1.00 

1.00 


The  remarks  here  made  refer  to  the  males,  the  number  of 
females  answering  this  inquiry  being  too  few  to  make  the 
percentages  valuable. 

The  possession  of  a  house  is  one  of  the  most  important 
acquisitions  made  by  man ;  hence  the  results  obtained  by  this 
question  are  of  considerable  value  in  an  examination  into  the 
condition  of  any  portion  of  the  laboring  people  of  a  State. 

The  combination  of  the  returns  of  those  owning  houses 
with  those  who  hire,  does  not,  of  course,  equal  all  who  have 
returned  schedules,  as  there  are  many  who  are  simply  board- 
ers, and  neither  own  nor  rent  a  house.  There  is  every  reason 
to  believe  that  these  two  questions  (persons  owning  houses^ 
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Amount  of  Mortgage — Males. 


OOUNTIES. 

S 

a 

h 

9 

a   ^ 

< 

Hi 

< 

Barnstable; 

177 

14 

8 

$9,610  00 

1686  43 

Berkshire, 

168 

12 

7 

28,900  00 

1,991  67 

Bristol,   . 

S85 

18 

4 

87,710  00 

2,900  77 

Dukes,    . 

45 

8 

7 

8,825  00 

1,108  33 

Essex,     . 

616 

57 

9 

108,695  00 

1,906  98 

Franklin, 

182 

•       17 

13 

12,400  00 

729  41 

Hampden, 

611 

64 

10 

175,965  00 

2,749  30 

Hampshire,     . 

106 

13 

12 

83,900  00 

2,607  70 

Middlesex,     . 

1,957 

254 

18 

585,657  00 

2,305  74 

Nantucket, 

17 

- 

- 

- 

- 

Norfolk, . 

423 

.56 

13 

181,545  00 

2,349  02 

Plymouth, 

817 

27 

9 

84,480  00 

1,277  04 

Suffolk,  . 

1,616 

112 

7 

878,300  00 

8,377  68 

Worcester, 

1,228 

118 

9 

816,322  00 

2,799  31 

For  the  State,     . 

7,748 

766 

10 

1,861,799  00 

2,452  71 

and  number  of  rooms  hired)  have  been  very  fully  answered 
in  cases  where  they  were  applicable. 

The  question  as  to  ownership  of  house  was  followed  imme* 
diately  by  the  question,  ^  If  you  own  it,  what  is  the  amount 
of  mortgage  on  it  ?  ** 

The  average  amount  of  each  mortgage,  for  males,  is 
$2,452.71,  and  for  females,  $1,869.74.  The  latter  average 
is  of  less  value,  as  it  is  based  on  only  19  returns. 

It  will  be  seen  that  the  amount  varies  greatly  in  the  different 
counties. 

In  Barnstable,  it  is  but  $686.43,  while  in  Suffolk,  it  is 
$3,377.68.     In  Franklin   and   Plymouth,  it  is  also  low,  as 
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Amount  of  Mortgage — Females. 


COUNTIES. 

No.  of  Schedules 
received. 

No.  of  Females 
answering. 

Per    cent     an- 
swering. 

3g 

Average  fbr  each 
Female       an- 
swering. 

Barnstable, 

62 

1 

2 

$360  00 

1350  00 

Berkshire, 

58 

1 

2 

600  00 

600  00 

Bristol,    . 

64 

* 

- 

- 

- 

Dukes,    . 

10 

- 

- 

— 

- 

Essex,     . 

204 

3 

1 

2,360  00 

783  33 

Franklin, 

60 

- 

• 

- 

- 

Hampden, 

127 

- 

- 

- 

- 

Hampshire, 

61 

- 

- 

- 

"^ 

Middlesex, 

898 

9 

2 

18,225  00 

1,469  44 

Nantucket, 

8 

- 

- 

- 

- 

Norfolk, . 

181 

- 

- 

- 

Plymouth, 

70 

- 

— 

- 

— 

Suffolk,  . 

231 

3 

1 

17,600  00 

6,833  33 

Worcester, 

347 

2 

- 

1,600  00 

800  00 

For  the  State, 

1,806 

19 

1 

35,625  00 

1369  74 

compared  with  the  general  average  for  the  State.  In  Dukes, 
the  returns  were  so  few  as  to  make  the  result  of  less  value. 
In  Nantucket,  it  will  be  noticed  by  the  preceding  tables,  that 
there  were  six  persons  owniug  houses,  and  by  the  above  it  is 
seen  that  there  were  no  mortgages. 

By  the  preceding  pages,  it  is  seen  that  1,566  males  and  35 
females  own  houses, — an  aggregate  of  1,601  persons  ;  by  the 
above,  there  are  found  to  be  755  males  and  19  females  who 
live  in  mortgaged  houses, — an  aggregate  of  774;  or  a  little 
over  48  per  cent  of  those  owning  houses.  Among  wage 
laborers  (page  34) ,  44J^  per  cent  of  the  houses  were  found 
to  be  thus  encumbered. 

29 
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Mate  of  Interest — Males. 


COUNTIES. 

No.  of  Schedolea 
received. 

Per    cent     an- 
•werlng. 

1 

as 

is  . 

C  «  tt 

-< 

Barnstable, 

177 

14 

8 

109.7 

7.8 

Berkshire,  . 

168 

9 

5 

63.5 

7.0 

Bristol, 

835 

18 

4 

96.3 

7.4 

Dukes, 

45 

8 

7 

19.0 

6.3 

Essex, 

616 

67 

9 

419.5 

7.4 

Franklin,    . 

132 

17 

18 

120.5 

7.1 

Hampden,  . 

611 

64 

10 

461.3 

7i 

Hampshire, 

106 

18 

12 

92.8 

7.1 

Middlesex, 

1,957 

250 

18 

1383.6 

7.5 

Nantucket, 

17 

- 

— 

- 

- 

Norfolk, 

423 

66 

18 

427.7 

7.6 

Plymouth,  , 

817 

26 

8 

191.6 

7.4 

Suffolk, 

1,616 

108 

7 

809.1 

7.5 

Worcester, . 

1,228 

112 

9 

780.5 

6.9 

For  the  State, 

7,748 

742 

10 

5,475.1 

7.4 

The  rate  of  interest  paid  on  mortgages  in  the  different  sec* 
tions  of  the  State,  as  shown  by  the  above  tables,  makes  an 
interesting  exhibit. 

Berkshire,  Franklin,  Hampden,  Hampshire  and  Worcester 
show  a  rate  per  cent  less  than  the  average  for  the  State,  being 
the  only  counties  in  which  it  was  below,  except  Dukes,  from 
which  only  three  replies  to  the  question  were  received ;  not 
enough  on  which  to  base  a  proper  average. 

The  highest  rate  per  cent  is  in  Barnstable.  After  which 
come  Norfolk,  Middlesex  and  Suffolk.  These  are  all  that 
are  above  the  State  average. 
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Bate  of  Interest — FenuUea. 


COUNTIES. 

No.  of  Schedules 
reeelyed. 

U 

Per    cent     an- 
iwetlng. 

^9 
*       . 

1  ^ 

Barnstable,        • 

62 

1 

2 

7.0 

7.0 

* 

Berkshire,  . 

58 

1 

2 

8.0 

8.0 

Bristol, 

64 

- 

- 

- 

- 

Dukes, 

10 

- 

- 

- 

- 

Essex, 

204 

3 

1 

21.8 

7.8 

Franklin,    . 

50 

- 

- 

- 

- 

Hampden,  . 

127 

- 

- 

- 

- 

Hampshire, 

61 

- 

- 

- 

- 

Middlesex, 

393 

9 

2 

68.5 

7.6 

Nantacket, 

3 

- 

- 

- 

- 

Norfolk,     . 

131 

- 

- 

- 

- 

Plymouth,  . 

70 

- 

- 

- 

- 

Suffolk, 

231 

3 

1 

21.0 

7.0 

Worcester, . 

847 

1 

- 

7.0 

7.0 

For  the  State,     . 

1,806 

18 

1 

133.3 

7.4 
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Nuniber  of  Booms  hired  by  Males. 


COUNTIES. 

* 

No.  Of  Schedules 
received. 

No.     of    Males 
answering. 

Per    cent    an- 
swering. 

Aggregate  for  all 
Males  answer- 
log. 

Average  for  each 
Male   answer- 
ing. 

Barnstable,    . 

177 

43 

24 

254 

5.91 

Berkshire, 

168 

61 

36 

463 

7.59 

Bristol,  . 

> .      1 

835 

136 

41 

919 

6.76 

Dukes,   . 

45 

10 

22 

71 

7.10 

Essex,    . 

616 

247 

40 

1,714 

6.94 

1 

Franklin, 

132 

58 

40 

359 

6.77 

Hampden, 

611 

276 

45 

1,738 

6^ 

Hampshire,    , 

106 

37 

35 

235 

6.S5 

Middlesex, 

1.957 

749 

88 

4,826 

6.43 

Nantucket,     . 

17 

5 

29 

24 

4.80 

Norfolk, 

423 

168 

40 

1,173 

6.98 

Plymouth, 

817 

111 

35 

703 

6.S3 

Suffolk,  . 

1,616 

710 

44 

3,922 

5-52 

Worcester,     . 

1,228 

596 

49 

3,627 

6.09 

For  the  State, 

7,748 

3,202 

41 

20,028 

6.25 

Thrco  thousand  two  hundred  and  two  malos  answer  that 
they  hire  houses,  aggregating  20,028  rooms ;  an  average  of 
G.25  rooms  to  each.  Among  females,  122  answer  that  they 
hire  498  rooms  ;  an  average  of  4.08  rooms  to  each. 

In  Berkshire  County,  the  number  of  rooms  to  the  family 
is  more  than  in  any  other,  being  7.59  to  each,  for  males  an- 
swering, and  6,50  to  each,  for  females  answering.  Suffolk, 
Worcester  and  Barnstable  afford  the  least  number  of  rooms  to 
each  male  answcM-ing.  This  is  what  we  might  have  expected 
in  regard  to  Suffolk  and  Worcester,  as  they  contain  large 
masses  of  people  living  within  concentrated  limits  who  are 
obliged  to  content  themselves  with  restricted  accommodations. 
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NumJter  of  Booms  hired  by  Femaiet. 


COUNTIES. 

No.  of  Schedules 
received. 

No.  of  Females 
answering. 

Per    cent     an- 
swering. 

Females     an- 
swering. 

Avenge  for  each 
Female      an- 
swering. 

Barnstable,    . 

52 

- 

- 

- 

— 

Berkshire, 

58 

2 

3 

13 

6.50 

Bristol,  . 

64 

3 

5 

19 

6.33 

Dakes,  . 

10 

- 

- 

- 

- 

£ssex,    . 

204 

11 

5 

50 

4.55 

Franklin, 

50 

— 

- 

- 

- 

Hampden, 

127 

18 

10 

47 

3.60 

Hampshire,    . 

61 

- 

- 

— 

- 

Middlesex, 

898 

21 

5 

98 

4.67 

Nantucket,     , 

3 

- 

- 

- 

- 

Norfolk. 

131 

4 

3 

9 

2.25 

Plymouth, 

70 

1 

1 

1 

1.00 

Suffolk,  . 

231 

40 

17 

138 

3.33 

Worcester,     . 

347 

27 

8 

128 

4.74 

For  the  State, . 

1,806 

122 

7 

498 

4.08 

But  in  Barnstable  it  would  have  been  natural  to  expect  to 
find  a  different  condition  of  affairs.  The  explanation  may 
lie  in  the  different  occupations  pursued  in  a  maritime  county 
like  Barnstable,  many  schedules  in  the  latter  county  being 
received  from  master  mariners  and  those  connected  with 
seafaring  employments,  whose  families,  owing  to  the  absence 
of  the  husband,  would  be  likely  to  require  a  smaller  tenement 
than  others.  It  will  be  noticed  that  the  average  for  Plymouth 
County  is  low,  as  compared  with  the  interior  portions  of  the 
State. 
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Bent  Paid  by  Males. 


COUNTIES. 

!i 

1 
S 

8  a 
A* 

n 
111 

t  ^ 

III 

< 

Barnstable, 

177 

48 

27 

13,282  00 

$67  33 

Berkshire, 

168 

61 

86 

10,088  00 

165  87 

Bristol,    . 

835 

186 

41 

26,401  00 

194  12 

Dukes,     . 

45 

11 

24 

845  00 

76  82 

Essex,     . 

616 

258 

41 

45,029  00 

m98 

FniDklin, 

182 

54 

41 

8,036  00 

148  81 

Hampden, 

611 

279 

46 

56,710  00 

203  26 

Hampshire,     . 

106 

42 

40 

6,870  00 

163  57 

Middlesex, 

1.957 

744 

SS 

163,645  00 

219  95 

Nantucket, 

17 

5 

29 

175  00 

85  00 

Norfolk,  . 

423 

166 

39 

29,924  00 

180  26 

Plymouth, 

817 

111 

35 

16,013  00 

144  36 

Suffolk,   . 

1,616 

728 

45 

212,889  00 

294  45 

Worcester, 

1,228 

460 

37 

107,979  00 

234  74 

For  the  State,    . 

7,748 

8,098 

40 

687336  00 

222  3S 

In  respect  to  the  amount  paid  for  rent  in  different  localities, 
the  tables  above  furnish  much  instruction.  The  cost  for  shel- 
ter varies  widely,  much  more  widely  than  it  would  be  natural 
to  expect,  considering  that  there  is  no  such  extraordinary  dif- 
ference in  the  county  statements  of  yearlj'  earnings.  In  Barn- 
stable, the  rent  paid  per  year  is  only  $67.33  ;  in  Berkshire,  it 
is  $16^.37 ;  in  Franklin,  $148.81 ;  in  Hampshire,  $163.57. 
While  in  Suffolk,  it  is  $294.45 ;  in  Worcester,  $234.74,  and 
in  Middlesex,  $219.95.  The  average  for  the  State,  for  males, 
is  seen  to  be  $222.38. 


A 
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Bent  Paid  by  Females, 


COUNTIES 


& 


«> 

o    ^ 

u 


o 


6 


•mm 

I 


9 

i 


S^ 


'■11 


5  . 


Barnstable, 

Berkshire, 

Bristol,    . 

Dukes,     . 

Essex,     . 

Franklin, 

Hampden, 

Hampshire, 

Middlesex, 

Nantucket, 

Norfolk,  .  - 

Plymouth, 

Suffolk,   . 

Worcester, 

For  the  State, 


52 
58 
64 
10 

204 
50 

127 
61 

398 
8 

131 
70 

231 

347 

1306 


1 

2 

2 

» 

4 

6 

11 

5 

13 

10 

18 

5 

4 

3 

38 

16 

27 

8 

118 

7 

tl56  00 
218  00 
744  00 


1,234  00 


1,212  00 


3,255  00 


401  00 


7,287  00 
3,757  00 

18,264  00 


tl56  00 
109  00 


186  00 


112  18 


93  23 


180  83 


100  25 


191  76 
139  15 

154  78 


The  returns  from  females  are  not  sufficiently  numerous  to 
make  the  averages  obtained  especially  valuable. 

Much  the  largest  per  cent  of  women,  hiring  rooms  and  pay- 
ing rent,  is  seen  to  be  in  Suffolk  County. 
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Valxte  of  Garden  Crops — Males. 


a 

u 

■ 

^1 

'  21 

COUNTIES. 

II 

1? 

^1 

s  S 

lis 

< 

?  S  £ 

< 

Barnstable, 

177 

31 

18 

t510  00 

tl6  45 

Berkshire,  . 

168 

37 

22 

831  00 

22  46 

Bristol, 

385 

28 

8 

564  00 

20  14 

Dulces, 

45 

16 

36 

255  00 

15  94 

Essex, 

616 

64 

10 

2,329  00 

36  39 

Franklin,    . 

132 

40 

30 

1,070  00 

26-75 

Hampden,  . 

611 

87 

14 

1,236  00 

14  21 

Hampshire, 

106 

17 

16 

191  00 

11  24 

Middlesex, 

1,957 

117 

6 

2,398  00 

20  49 

Nantucket, 

17 

4 

24 

58  00 

14  50 

Norfolk,     . 

423 

48 

11 

1,226  00 

25  54 

Plymouth,  . 

• 

317 

42 

13 

1,243  00 

29  59 

Suffolk, 

1,616 

18 

1 

362  00 

20  11 

Worcester, . 

1,228 

26 

2 

2,174  00 

83  61 

For  the  State,      . 

7,748 

576 

7 

14,447  00 

25  13 

This  question  appeared  on  the  schedules  as,  **  Value  of  gar- 
den crops  raised  by  you,  and  used  in  your  family,  less  all 
money  expenditures  on  account  of  the  same." 

The  general  object  of  the  schedule,  it  may  be  seen,  i^as  to 
discover  the  various  sources  of  income  of  families,  the  amounts 
derived  from  each  source,  and  the  ways  of  expenditure.  As  a 
means  of  increase  to  the  family  revenue,  it  was  believed  that 
the  kitchen  garden  would  be  found  to  contribute  something 
considerable.  The  result  justifies  our  expectations.  It  is  seen 
that  575  males,  out  of  7,748,  answered  this  question,  equal  to 
7  per  cent, — returning  an  aggregate  value  of  $14,447,  or  an 
average  of  $25.13  to  each%    It  is  probable  that  a  considerably 
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Value  of  Garden  Crops — Females. 

COUNTIES. 

No.  of  Sdiednles 
received. 

No.  of  Females 
answering. 

Per    eont    an- 
swering. 

a    1 

m    Q 

J- 

Average  for  each 
Female       an- 
swering. 

Barnstable, 

52 

1 

2 

$5  00 

$5  00 

Berkshire,  . 

58 

2 

3 

37  00 

18  50 

Bristol, 

64 

- 

- 

- 

- 

Dukes, 

10 

1 

10 

3  00 

3  00 

Essex, 

204 

4 

2 

360  00 

90  00 

Franklin,    . 

50 

- 

- 

- 

- 

Hampden,  . 

127 

1 

- 

4  00 

4  00 

Hampshire, 

61 

- 

- 

- 

- 

Middlesex, 

398 

1 

- 

70  00 

70  00 

Nantucket, 

3 

- 

- 

- 

- 

Norfolk,     . 

131 

- 

- 

- 

- 

Plymouth,  . 

70 

- 

- 

- 

- 

Suffolk, 

231 

- 

- 

- 

- 

Worcester, 

347 

3 

1 

25  00 

8  33 

For  the  State, 

1,806 

13 

- 

504  00 

38  77 

larger  number  than  have  answered  are  possessed  of  gardens ; 
as  the  question  is  one  rather  difficult  of  answer  in  some  cases, 
and  it  is  likely  that  many,  for  that  reason,  have  made  no  reply. 
Many  persons  would  consider  it  an  impossibility  to  fix  upon 
any  exact  sum  as  the  value  of  the  garden,  above  what  was 
expended  upon  it.  All  such  would  be  likely  to  leave  the 
question  unanswered,  and  thereby  convey  the  impression  that 
they  had  no  such  source  of  income.  Others,  not  a  few,  who 
derive  substantial  value  from  a  garden,  look  upon  it  as  a 
nuisance  and  a  way  of  expense,  rather  than  of  revenue,  and 
hence  have  made  no  reply.  So  that  seven  per  cent  does  not, 
probably,  represent  nearly  all  the  persons  having  gardens. 

80 
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Cost  of  Living  of  Males, 


COUNTIES. 

No.  of  Schedules 
recelred. 

No.     of     Hales 
answering. 

Per    eent     an- 
swering. 

■S  tf 

III 

< 

n 

til 

-< 

Barnstable, 

177 

151 

85 

t97,154  00 

•643  40 

Berkshire,  . 

168 

134 

80 

126,601  00 

944  78 

Bristol, 

835 

272 

81 

288,644  00 

877  37 

Dukes, 

45 

42 

93 

16,590  00 

895  00 

Essex, 

616 

441 

72 

870,480  00 

840  09 

Franklin,    . 

132 

102 

77 

77,560  00 

760  39 

Hampden,  . 

611 

512 

84 

505,145  00 

986  61 

Hampshire, 

106 

74 

70 

■ 

75,995  00 

1,026  96 

Middlesex, 

1,957 

1,490 

76 

1,411,365  00 

947  21 

Nantucket, 

17 

10 

59 

8,175  00 

817  50 

Norfolk,     . 

423 

319 

75 

304,524  00 

954  63 

Plymouth,  . 

317 

238 

75 

184387  00 

776  83 

Suffolk, 

1,616 

1,141 

71 

1,123^10  00 

984  67 

Worcester,. 

1,228 

929 

76 

807,042  00 

868  72 

For  the  State,     . 

7,748 

5,855 

76 

5,347,662  00 

918  35 

The  average  cost  of  living,  for  males  returning  schedules, 
is  seen  to  be  $913.35 ;  and  for  females,  $358.72. 

By  reference  to  pages  44  and  45,  it  will  be  seen  that  the 
corresponding  averages  for  wage  laborers  are  $488.96  and 
$182.86.  It  was  seen  (pages  214  and  215)  that  the  yearly 
earnings  of  salaried  persons  were,  for  males,  $1,016.16;  for 
females,  $429.36 ;  while  the  yearly  earnings  of  wage  laborers 
were  found  to  be  (pages  24  and  25),  for  males,  $482.72 ;  for 
females,  $198.76.  Thus,  considering  only  males,  the  earn- 
ings of  salaried  people  are  seen  to  be  11  per  cent  more  than 
their  cost  of  living ;  while,  among  wage  laborers,  the  earnings 
are  slightly  less  than  the  cost  of  living. 
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COUNTIES. 


Barnstable, 

Berkshire, 

Bristol, 

Dakes, 

Essex, 

Franklin, 

Hampden, 

Hampshire, 

Middlesex, 

Nantucket, 

Norfolk,     . 

Plymouth,  . 

Suffolk, 

Worcester, . 


For  the  State, 
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Number  of  Vdumes  in  Library — Males. 


COUNTIES. 

No.  of  Schednlee 
received. 

No.     of    Mates 
anawertng. 

1 
2- 

B  S 

< 

n 

s  3 

Ml 

■< 

Barnstable, 

177 

80 

17 

9,821 

827.37 

Berkshire,  . 

168 

41 

24 

17,829 

422.66 

Bristol, 

835 

62 

19 

80,927 

498.82 

Dukes, 

45 

14 

81 

3,125 

223.21 

Essex, 

616 

181 

21 

52,548 

401.13 

Franklin,    * 

182 

88 

29 

15,328 

403.24 

Hampden,  . 

611 

186 

22 

58,030 

389.92 

Hampshire, 

106 

89 

87 

19,149 

491.00 

Middlesex, 

1,957 

334 

17 

121,054 

862.44 

Nantucket, 

17 

4 

24 

981 

245.25 

Norfolk,     . 

428 

101 

24 

76,598 

758.39 

Plymouth,  . 

317 

65 

21 

26,511 

407.86 

Suffolk, 

1,616 

161 

10 

47,854 

297.23 

Worcester, 

1,228 

265 

22 

94,424 

356.32 

For  the  State, 

7,748 

1,421 

18 

568,674 

400.19 

The  returns  of  ^*  volumes  in  libraries  "  includes  only  those 
libraries  containing  one  hundred  volumes  or  over.  All  num- 
bers less  than  this  have  been  disregarded  in  tabulating.  The 
average  for  the  State,  among  males,  is  400.19.  The  returns 
from  Norfolk  County,  in  which  101  males  answered,  out  of 
42»S  returning  schedules,  show  an  aggregate  of  76,598  vol- 
umes, or  an  average  of  758.39  to  each  library.  Whether 
this  is  to  be  considered  as  showing  an  extraordinary  literary 
activity  in  that  county,  which  does  not  exist  in  other  sections 
of  the  State,  is  for  the  reader  to  determine.  We  present  the 
facts,  the  accuracy  of  which  cannot  be  questioned,  and  leave 
to  others  the  explanation.     The  returns  from  some  towns,  in 
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Number  of  Volumes  in  Library — Females. 


COUNTIES. 


CO    u- 


•s  t 


I 


«  a 


i§S 


Jf 


Si 
&  t 


^  •  ■* 

III 


Barnstable, 

Berkshire, 

Bristol, 

Dukes, 

Essex, 

Franklin, 

Hampden, 

Hampshire, 

Middlesex, 

Nantacket, 

Norfolk,     . 

Plymouth,  . 

Suffolk, 

Worcester, . 


For  the  State, 


52 
58 
64 
10 

204 
50 

127 
61 

398 
3 

181 
70 

231 

347 

1.806 


1 
8 
1 
1 

10 
1 
4 


13 


1 

6 

11 

6 

58 


2 
5 
2 
10 
5 
2 
3 


9 
5 
2 


350 
450 
200 
200 
1,747 
200 
626 


2,750 


105 

869 

2,555 

1,280 

11,332 


350.00 
150.00 
200.00 
200.00 
174.70 
200.00 
156.50 


211.54 


105.00 
144.83 
232.27 
213.33 

195.38 


regard  to  this  question,  were  simply  astonishing.  There 
were  exceptional  instances  of  towns,  where  from  seventy-five 
to  eighty  per  cent  of  the  salaried  persons  returning  schedules, 
possessed  libraries  averaging  considerably  over  one  thousand 
volumes  each.  Suffolk  County,  where  the  public  reading 
facilities  arc  almost  unlimited,  as  was  to  be  expected,  returned 
the  smallest  number  of  volumes  per  capita  of  any  of  the  large 
counties.  This  was  the  case  for  males.  The  result  differs 
somewhat  for  females ;  but  it  is  always  to  be  borne  in  mind 
that  the  small  number  of  answers  from  persons  of  this  sex 
makes  the  averages  of  much  less  value. 
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"Wif^a  Eamingt. 


COUNTIES. 

No.  of  Schednlea 
received. 

Per    cent    an- 
iworlng. 

Affirregate  fbr  all 
Maloi  answer- 
ing. 

II 

Banistable, 

177 

6 

3 

t215  00 

t35  83 

Berkshire,  . 

168 

4 

2 

542  00 

135  50 

Bristol, 

835 

10 

3 

2,055  00 

205  50 

Dukes, 

45 

1 

2 

75  00 

75  00 

Essex, 

616 

18 

3 

5,361  00 

297  83 

Franklin,    . 

132 

2 

2 

170  00 

85  00 

Hampden,  . 

611 

41 

7 

6,204  00 

151  32 

Hampshire, 

• 

106 

2 

2 

150  00 

75  00 

Middlesex, . 

1,957 

59 

3 

10,631  00 

180  19 

Nantucket, 

17 

2 

12 

ISO  00 

65  00 

Norfolk,     . 

423 

24 

6 

2,952  00 

123  00 

Plymouth,  . 

817 

16 

5 

2,983  00 

186  44 

Suffolk, 

1,616 

82 

2 

7,243  00 

226  34 

Worcester, . 

1.228 

55 

4 

8,059  00 

146  53 

For  the  State, 

7,748 

272 

4 

46.770  00 

171  95 

Four  per  cent  of  the  salaried  persons  returning  schedules 
answered  as  to  the  ^  amount  of  wife's  earnings  for  the  year 
ending  May  1,  1875. **  Two  hundred  and  seventy-two  wives, 
of  7,748  men,  earned  $46,770 ;  giving  an  average  of  $171.95 
as  the  earnings  of  each  wife.  This  is  another  item  to  be  con- 
sidered in  the  examination  of  the  various  sources  of  income 
which  contribute  to  the  support  of  families.  It  is  to  be  con- 
sidered also  in  the  light  of  its  effect  on  the  social  and  domestic 
well-being  of  communities.  For  it  is  a  question  of  moment 
to  future  generations  and  even  to  the  present,  whether  the  value 
of  the  wages  thus  brought  in  is  not  more  than  offset  by  the 
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physical  injury  to  wives  and  mothers,  and  the  moral  injury  to 
families  in  the  neglected  training  of  children. 


CHAPTER  n. 


Presentation  by  Counties,  and  Exhibit  of  Averages. 

The  tables  of  this  chapter  exhibit  a  presentation  by  schedule 
questions  for  each  of  the  fourteen  counties  in  the  State,  and 
for  the  State  as  a  whole.  The  entire  number  of  schedules 
received  is  shown,  and  the  number  from  each  sex,  the 
number  answering  each  question,  by  sexes,  the  per  cent 
answering  in  the  same  way,  and  the  average  for  each  person 
answering,  also  by  sexes. 

The  tables  of  averages  following  are  of  great  importance, 
as  they  present,  in  a  condensed  form,  the  real  result  of  the 
whole  work.  They  ore  deduced  from  returns  received  from 
salaried  persons.  In  Part  I.  (pages  66  to  69  inclusive)  will 
be  found  similar  tables  having  reference  to  the  returns  from 
wage  laborers. 

With  these  few  words  of  introduction,  we  proceed  to  the 
tabulations. 
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Presentation  by  Counties, 


[Note. — ^For  a  simlUr  presentation  respecting  wage  laborers,  see  Part  L,  page  SO^  et  aeq. 
The  facts  presented  in  these  tables  refer  to  ecUaried  persons.] 

Barnstable  County. 
Whole  Number  of  Schedules  Received^ — Males,  177;  Females^  52, 


SCHEDULE    QUES- 

NVHKKB AmWSBIXO. 

Pes  cent 

AxswsBnro. 

Atbbagb  fok  bach  Pirn- 
•oir  AxswEBixe. 

TIONS. 

Males. 

Females. 

M. 

F. 

Males. 

Fe-sks. 

Persons  dependent, 

130 

2 

73 

4 

2.63 

1.50 

Hours  employed,    . 

86 

60 

48 

96 

11.50 

6.42 

Days  employed, 

157 

52 

89 

100 

280.71 

147.75 

Daily  wages,  . 

110 

60 

62 

96 

t2.69 

$1.55 

N  Yearly  wages, 

173 

62 

98 

100 

$792.08 

1223.08 

Other  earnings, 

60 

11 

28 

21 

tl67.30 

133.18 

Wife's  earnings, 

6 

- 

3 

- 

136.83 

- 

Children's  earnings, 

17 

1 

10 

2 

1168.47 

»50.00 

Unable  to  work. 

3 

- 

2 

- 

1.00 

- 

Who  own  houses,  . 

67 

1 

38 

2 

1.00 

1.00 

Amount    of    mort- 
gage,  . 

U 

1 

8 

2 

t686.43 

1350.00 

Rate  of  interest. 

14 

1 

8 

2 

7.80 

7.00 

Number  of   rooms 
hired,  . 

43 

— 

24 

— 

6.91 

~ 

Rent  paid, 

48 

1 

27 

2 

167.33 

tl56.00 

Value    of     garden 
crops, . 

31 

1 

18 

2 

tl6.46 

$5.00 

Cost  of  living. 

151 

27 

85 

62 

t643.40 

tl91.26 

Number  of  volumes 
in  library,    . 

30 

1 

17 

2 

327.37 

850.00 

1876.] 
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BsRKSHisB  Caasrr. 
*Wholt  Number  of  Schedulei  Beceived,--Malea,  168;  Fenudei,  S6 


8CHEDCLB    QUES- 

KuMBCB Avsirsmo. 

Pke  cbht 

AVSWBKniO. 

Atxragb  for  bach   ' 

SON  ANSWKRIXa 

TIONS. 

Males. 

Fenules. 

M. 

r. 

Males. 

Femal  i 

Persons  dependent, 

108 

3 

64 

5 

2.93 

4      1 

Hours  employed,    . 

0 

U4 

58 

86 

100 

10.38 

L 

Days  employed, 

133 

57 

79 

98 

288.28 

14:. 

Daily  wages,  . 

lU 

40 

68 

'  69 

t3.14 

11. 

Yearly  wages. 

155 

58 

92 

100 

♦1,000.30 

♦221 . 

Other  earnings. 

39 

6 

23 

10 

9186.67 

♦3^. 

Wife's  earnings,      . 

4 

- 

2 

- 

1 135.50 

Children's  earnings, 

6 

- 

4 

- 

1174.17 

Unable  to  work,     . 

3 

- 

2 

- 

1-00 

Who  own  houses,  . 

33 

1 

20 

2 

1.00 

1. 

Amount    of    mort- 
gage,  . 

12 

1 

7 

2 

♦1,991.67 

♦500. 

Rate  of  interest,     . 

9 

1 

5 

2 

7.00 

8. 

Number    of  rooms 
hired,  . 

61 

2 

36 

3 

7.59 

6 

Rent  paid, 

61 

2 

36 

B 

$165.37 

♦109. 

Value     of     garden 
crops,  . 

37 

2 

22 

3 

♦22.46 

♦18. 

Cost  of  living. 

134 

32 

80 

55 

♦944.78 

♦210. 

Number  of  volumes 
in  library,    . 

41 

3 

24 

5 

422.66 

150. 

81 
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Bristol  County. 
Whole  Ntmher  of  Schedules  Beceivedr-MeUes,  335;  Females^  64. 


SCHEDULE    QUES- 
TIONS. 


Kdmbee  Axswbbxko. 


Males. 


Persons  dependent, 

Hours  employed, 

Days  employed. 

Daily  wages,  . 

Yearly  wages. 

Other  earnings. 

Wife's  earnings, 

Children's  earnings 

Unable  to  work. 

Who  own  houses. 

Amount    of    mort- 
gage,  . 

Rate  of  interest. 

Number   of  rooms 
hired,  . 

Rent  paid. 

Value     of    garden 
crops,  . 

Cost  of  living. 

Number  of  volumes 
in  library,    . 


225 

292 

282 

249 

823 

69 

10 

17 

2 

54 

13 
13 

186 
136 

28 
272 

62 


Fenules. 


2 
60 
62 
60 
64 
10 


3 
4 


40 


Pee  cbvt 
axbweeikq. 


67 
87 
84 
74 
96 
18 


16 

4 

4 

41 
41 

8 
81 

19 


F. 


94 

97 

94 

100 


63 


Average  foe  each  Pn- 
aov  AxsvEEora. 

Males. 

FeaslM. 

1 

2.84 

1.00 

10.56 

6.78 

294.18 

198.13 

$2.84 

$1.93 

t96G.57 

1     $370.67 

16       $234.80 
1205.50 
$353.23 
1.00 
1.00 

$2,900.77 
7.40 

6.76 
$194.12 


$20.14 
$377.37 


498.82 


$81.10 


1.00 


683 

$18600 


$860.07 


200.W 


1876,]  pu; 


W?iol€  Number  c 


8CiI£DULE    QUES- 
TIONS. 


Persons  dependent, 

Hours  employed, 

Days  employed, 

Daily  wages,  . 

Yearly  wages. 

Other  earnings. 

Wife's  earnings. 

Children's  earnings 

Unable  to  work, 

Who  own  houses, 

Amount    of    mort- 
gage,  . 

Rate  of  interest. 

Number   of  rooms 
hired,  . 

Rent  paid, 

Value     of    garden 
crops,  . 

Cost  of  living. 

Number  of  volumes 
in  library,    . 
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Essex  CooMTr. 
Whole  Number  of  Schedules  Beeeiued,— Males,  616;  Females,  204. 


SCHEDULE    QT7E8- 

• 
21  infBB*  Avswuora. 

?■>  CBirr 

AxswxuMa. 

• 

ATSSAaS  FOB  BAGH  PBB- 

aoM  Axswuim;. 

TIONS. 

Males. 

Femalea. 

M. 

F. 

Malaa. 

Ftnalcs. 

Persons  dependent, 

• 

420 

17 

• 

68 

8 

2.74 

1.12 

Hours  employed,    . 

566 

196 

92 

96 

10.88 

0.18 

Days  employed. 

529 

174 

86 

85 

288.25 

211.61 

Daily  wages,  . 

453 

154 

74 

75 

$2.91 

$1.91 

Yearly  wages. 

581 

199 

94 

98 

$973.45 

.   $422.25 

Other  earnings, 

122 

18 

20 

9 

$215.52 

$65.61 

^Vife^s  earnings. 

18 

- 

3 

- 

$297.83 

- 

Children's  earnings, 

24 

- 

4 

- 

$227.79 

- 

Unable  to  work. 

11 

2 

2 

1 

1.00 

1.00 

Who  own  houses,   . 

143 

8 

23 

4 

1.00 

1.00 

Amount    of    mort- 

gage,  . 

57 

3 

9 

1 

$1,906.98 

$783.33 

Rate  of  interest. 

57 

3 

9 

1 

7.40 

7.30 

Number   of  rooms 

hired,  . 

247 

11 

40 

5 

6.94 

4.55 

Rent  paid. 

253 

11 

41 

5 

$177.98 

$112.18 

Value    of    garden 
crops,  . 

64 

4 

10 

2 

$36.39 

$90.00 

Cost  of  living. 

441 

114 

72 

56 

$840.09 

$352.71 

Number  of  volumes 

in  library,    . 

181 

10 

21 

5 

401.18 

174.70 

1876.] 
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Fbahkun  Cotmrr. 
Whole  Number  of  Behedvles  BecHvedi—MaU;  132 ;  Females,  60. 


SCHEDULE    QUES- 

StTXBiB AMswnnra. 

Pbb  cbvt 

AVtWBUllO, 

AYBBAOB  FOB  BACH  PBB- 
tON  AllSWBBIVO. 

TIONS. 

• 

lUlM. 

Fwiatat. 

M. 

r. 

Matot. 

FamalM. 

Persons  dependent, 

95 

1 

72 

2 

^M 

1.00 

Hours  employed,    , 

111 

50 

84 

100 

8.66 

6.06 

Days  employed, 

120 

47 

91 

94 

298.04 

141.57 

Daily  wages,  . 

95 

44 

72 

88 

$2.63 

$1.37 

Yearly  wages, 

128 

49 

97 

98 

1868.41 

$237.09 

Other  earnings. 

26 

5 

20 

10 

$129  JSO 

$28.60 

Wife^s  earnings,     . 

2 

- 

2 

- 

$85.00 

- 

Children's  earnings, 

6 

- 

5 

- 

$130.83 

- 

Unable  to  work,     . 

3 

1 

2 

2 

1.00 

1.00 

Who  own  houses,   . 

30 

— 

23 

- 

1.00 

- 

Amount    of    mort- 
gage,  . 

17 

- 

13 

- 

$729.41 

- 

Bate  of  interest, 

17 

- 

13 

- 

7.10 

- 

Number   of  rooms 
hired,  . 

53 

— 

40 

1 
1 

1 

6.77 

— 

Bent  paid, 

54 

- 

41 

- 

$148.81 

- 

Value    of    garden 
crops,  . 

40 

- 

30 

1 

$26.75 

- 

Cost  of  living. 

102 

15 

77 

80 

$760.39 

$197.40 

Number  of  volumes 
in  library,    . 

38 

1 

29 

2 

403.24 

200.00 
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Hah:^den  Countt. 

Whole  Number  of  Schedules  Received,— Males,  611 ;  Females,  127. 


SCHEDULE  QUES- 

KUMBBR AXtWXBXXO. 

Pes  ckxt. 
Axswumia. 

AVBHAOS  worn  BACK  Fn- 

aox  AvswxuM. 

TIONS. 

• 

Males. 

Females. 

M. 

F. 

Males. 

Fesuki. 

Persons  dependent, 

450 

12 

74 

9 

2.64 

1.50 

Hours  employed,    . 

545 

127 

89 

100 

10.55 

6.82 

Days  employed, 

526 

124 

86 

98 

296.99 

174,40 

Daily  wages,  . 

358 

92 

59 

72 

$3.52 

$2.22 

Yearly  wages. 

591 

126 

97 

99 

$1,117.70 

$437.78 

Other  earnings, 

116 

10 

19 

8 

$205.97 

$161.90 

Wife's  earnings. 

41 

- 

7 

- 

$151.32 

- 

Children's  earnings. 

20 

1 

3 

- 

$185.15 

$62.00 

Unable  to  work,     . 

9 

- 

1 

— 

1.11 

- 

Who  own  houses,   . 

121 

1 

20 

— 

1.00 

1.00 

Amount    of    mort- 

gage,  . 

64 

— 

10 

— 

$2,749.30 

- 

Rate  of  interest,     . 

64 

— 

10 

- 

7.20 

- 

Number  of    rooms 

hired,  . 

276 

13 

45 

10 

6.30 

3.60 

Rent  paid. 

279 

13 

46 

10 

$203  26 

$93.23 

Value    of    garden 
crops,  . 

87 

1 

14 

- 

$14.21 

$4.00 

Cost  of  living. 

512 

89 

84 

70 

$986.61 

$34079 

Number  of  volumes 

in  library,    . 

136 

4 

22 

3 

389.92 

15650 

Hampshire  Countt. 


Whole  Number  of  Schedules  Beceived, — Males,  106;  Females^  61. 


SCHEDULE    QUES- 

KUXBSB AvtwKBiiro. 

PSK    CBXT 
AVSWBUMO. 

Atxsaok  fob  bach  Fbb- 

BOX  ANfWBBIMO. 

TIONS. 

lUlet. 

Females. 

M. 

F. 

-MbIm. 

Females. 

Persons  dependent, 

79 

5 

75 

8 

281 

1.00 

Hours  employed,    • 

82 

60 

77 

98 

11.45 

6.42 

Days  employed, 

82 

59 

77 

97 

295.66 

148.27 

Daily  wages,  . 

68 

54 

55 

89 

$2.46 

$1.52 

Yearly  wages, 

100 

61 

94 

100 

$1,025.99 

$227.82 

Other  earnings, 

25 

9 

24 

15 

$207.60 

$24.78 

Wife's  earnings, 

2 

- 

2 

— 

$75.00 

- 

Children's  earnings. 

9 

- 

8 

- 

$177.55 

- 

Unable  to  work,     . 

2 

- 

2 

- 

1.00 

- 

Who  own  houses,  . 

21 

1 

20 

2 

1.00 

1.00 

Amount    of    mort- 
gage,  . 

13 

- 

12 

- 

$2,607.70 

- 

Rate  of  interest,     . 

13 

- 

12 

- 

7.10 

- 

Number   of  rooms 
hired,  . 

87 

- 

35 

— 

6.35 

. 

Rent  paid. 

42 

- 

40 

- 

$163.57 

- 

Value    of    garden 
crops,  . 

17 

- 

16 

- 

$11.24 

— 

Cost  of  living, 

74 

31 

70 

51 

$1,026.96 

$186.52 

Number  of  volumes 
in  library,    . 

39 

- 

37 

- 

491.00 
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Middlesex  Comnr. 
TTAofe  Number  of  Schedules  Received,— Male*,  1,957 ;  Female*,  398. 


SCHEDULE   QUES- 

KmusK AuwKKoro. 

Pbb  CBirr 

AKSWKBIXa. 

ATSSAOS  rOB  lACa  PK»> 
0OV  AKSWaONb 

TIONS. 

. 

Males. 

Females. 

M. 

F. 

Males. 

Fesisk.. 

Persons  dependent, 

1,391 

32 

71 

8 

2.61 

IM 

Hours  employed,    . 

1,806 

393 

92 

99 

10.16 

bM 

Days  employed, 

1,635 

361 

84 

91 

293.84 

20&55 

Daily  wages,  . 

1,411 

329 

72 

83 

13.18 

$113 

Yearly  wages, 

1,861 

393 

96 

99 

$1,038.94 

$46544 

Other  earnings. 

272 

33 

14 

8 

$213.16 

$145.45 

Wife's  earnings,      . 

69 

- 

3 

- 

$180.19 

- 

C3iildren*s  earnings, 

63 

- 

3 

- 

$238.38 

- 

Unable  to  work,      . 

33 

2 

2 

- 

1.12 

liO 

Who  own  houses,  . 

464 

10 

24 

3 

1.00 

100 

•  Amount    of    mort- 
gage,  . 

264 

9 

13 

2 

$2,305.74 

$1,469.44 

Rate  of  interest,     . 

260 

9 

13 

2 

7.50 

7.60 

Number  of  rooms 
hired,  . 

749 

21 

88 

5 

6.43 

4.67 

Rent  paid, 

744 

18 

88 

6 

$219.95 

$180.83 

Value    of     garden 
crops,  . 

117 

1 

6 

- 

$20.49 

$70.00 

Cost  of  living, 

1,490 

254 

76 

64 

$947.21 

$375.46 

Number  of  volumes 
in  library,    . 

334 

13 

17 

3 

362.44 

211.54 

lOf  O.J 


jrKJDUi\j  x/v/v-fUiYirii^x— i^u,   ox. 
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Naktucket  Couktt. 
Whole  Number  of  Schedules  Beceived, — Males^  17 ;  Females,  3, 


8CBBDULE    QUES- 

Fib onrr 

AK8WSBZKO. 

AVBBAOB  FOB   BACH  PbB- 
80H  AKtWBBUia. 

TIONS. 

IfalQt. 

Females. 

M. 

r. 

Males. 

Females. 

Persons  dependent, 

12 

. 

71 

mm 

2.33 

^ 

Hours  employed,    . 

17 

8 

100 

100 

8.00 

6.00 

Days  employed, 

V     16 

d 

94 

100 

274  38 

162.38 

Daily  wages,  . 

10 

3 

59 

100 

$2.66 

$1.29 

Yearly  wages, 

17 

3 

100 

100 

$801.00 

$199.00 

Other  earnings, 

7 

1 

41 

83 

$93.57 

$25.00 

Wife^s  earnings, 

2 

- 

12 

— 

$65.00 

- 

Children's  earnings. 

- 

- 

- 

- 

- 

- 

Unable  to  work. 

1 

- 

6 

- 

1.00 

- 

Who  own  houses,  . 

6 

- 

85 

- 

1.00 

- 

Amount    of    mort- 

gage,  . 

— 

— 

— 

— 

— 

- 

Rate  of  interest. 

- 

- 

- 

- 

- 

- 

Number   of  rooms 
hired,  . 

6 

— 

29 

— 

480 

— 

Rent  paid. 

6 

- 

29 

- 

$35.00 

- 

Value     of    garden 
crops,  •               • 

4 

- 

24 

- 

$14.50 

-> 

Cost  of  living, 

10 

2 

59 

67 

$817.50 

$237.50 

Number  of  volumes 
in  library,    . 

4 

- 

24 

- 

245.25 

- 

32 
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AKD  OF 


UBOR  LEGISLATION  IN  MASSACHUSETTS. 


I. — Introduction. 


The  design  of  this  appendix  is  to  give  a  compendious  nar- 
rative of  the  work  of  the  Massachusetts  Bureau  of  Statistics 
upon  the  subject  of  Labor,  for  the  seven  years  commencing 
with  May,  18,69,  and  closing  with  May  of  the  present  year, 
1876.  The  work  has  been  undertaken  for  two  reasons.  The 
following  letter  supplies  the  principal  one,  and  is  in  itself  a 
sufficient  authorization  for  what  has  been  done : — 

COMMONWEALTH  OF  MASSACHUSETTS. 

EXBCUTXYE  DbFARTMBNT,        ) 

Boston,  July  27, 1S76.  > 
To  the  Chief  of  ths  Buroau  of  StatUtia  of  Labor, 

Sib  : — The  special  committee  of  the  executive  council,  to  whom 

was  referred  the  matter  of  the  representation  of  the  State  at  the 

Centennial  Exhibition  in  Philadelphia,  desire  to  call  your  attention 

to  the  importance  of  preparing  an  elaborate,  and  in  some  degree 

historical,  report  of  the  work  of  your  department,  which  shall  serve 

for  presentation  at  the  Exhibition,  as  well  as  for  your  next  annual 

report. 

Respectfully, 

Horatio  G.  Enioht, 

Seth  Turnse, 

Edw.  H.  Dunk, 

Committee, 

The  other  reason  for  preparing  a  history  of  the  bureau  is 
found  in  the  fact  that  its  reports  are  out  of  print,  and  have 
been  so  generally  called  for,  that  it  is  impossible  for  the 
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bureau  to  supply  a  complete  set  of  the  yolumes  issued.  The 
reports  haying  been  supplied  only  to  those  desiring  them,  and 
never  having  been  placed  on  sale,  there  seemed  to  be  no  way 
of  satisfying  the  requests  of  those  wishing  a  complete  set  of 
the  reports  until  the  action  of  the  above  conunittee  was  taken. 
Their  su^estion  opened  the  way  for  bringing  the  work  of 
this  bureau  to  the  attention  of  the  whole  country,  and  also 
for  presenting  the  results  of  its  investigations  in  a  condae 
form  for  the  use  of  individuak,  libraries  and  governments. 
Possessing  the  opportunity  of  satisfying  the  demands  of  all 
interested  in  our  work,  we  have  aimed  to  merit  the  advantages 
conferred  by  following  implicitly  the  suggestions  of  the  com- 
mittee of  the  governor's  councQ.  We  do  not  contemplate  a 
critical  review  of  what  has  been  done,  nor  do  we  intend  to 
say  more  should  have  been  done,  or  better  done.  Our  aim 
has  been  to  codify  the  results  of  the  seven  years'  investiga- 
tions, and  present  their  pith  in  a  compact  manner.  In  fiict, 
as  far  as  possible,  to  give  an  exact  and  full  presentation  of 
seven  reports  in  one.  In  all  cases  where  practicable,  the 
language  of  the  reports  themselves  is  given,  rather  than  a 
rewritten  presentation  of  their  meaning. 

To  properly  judge  of  the  work  of  this  bureau,  a  knowledge 
of  the  causes  which  led  to  its  organization,  its  scope  and 
power  as  fixed  by  law,  its  manner  of  working,  is  indispensable, 
and  much  labor  has  been  expended  to  look  up  and  arrange 
the  information  which  follows  concerning  labor  legislation  in 
Massachusetts  and  foreign  countries  previous  to  and  since  the 
establishment  of  this  bureau,  the  provisions  of  the  organic 
law  creating  it,  as  regards  money  and  breadth  of  action,  and 
the  subsidiary  details  explaining  its  manner  of  working  and 
the  obstacles  it  has  encountered.  If  the  information  thus 
supplied  leads  to  a  better  comprehension  of  the  bureau's  work, 
it  will,  for  that  reason,  possess  a  value  beyond  its  historic 
worth. 

The  decennial  census  and  industrial  statistics  for  1875  hav- 
ing formed  a  special  branch  of  the  bureau's  work  for  eigh- 
teen months,  a  full  description  of  the  undertaking  from  its 
inception  to  its  practical  fulfilment  is  hereinafter  given.  By 
the  provisions  of  the  law  authorizing  the  bureau  to  take  the 
census  and  gather  the  industrial   statistics,  the    resultiog 
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Yolumes  are  practically  reports  of  statistics  of  labor,  and  the 
facts  ohtnined  really  form  part  of  the  bureau  work,  and  prop- 
erly have  a  place  in  its  history. 

We  have  not  deemed  it  inappropriate  to  present  a  few  facts 
in  relation  to  the  future  work  of  the  bureau ;  not  by  suggest- 
ing new  plans  of  action,  but  by  showing  how  much  more  can 
be  done  with  the  facts  already  in  possession  of  the  department. 
The  gathering  of  facts  is  a  comparatively  easy  business ;  but 
their  proper  tabulation  and  application  require  time  and 
thought,  and  the  statistician  should  use  both  freely  before 
issuing  reports  upon  which  are  based  the  arguments  or  asser- 
tions of  workingmen,  students,  political  economists  or  states- 
men. With  this  brief  explanation  of  our  underlying  purposes, 
we  begin  the  work  before  us. 

U. — ^Labor  Legislation  from  1833  to  1863. 

The  following  summary  of  laws  passed  by  the  Massachu- 
setts legislature  includes  those  which  relate  to  or  affect  labor. 
This  presentation  of  labor  legislation  for  a  period  of  thirty 
years,  1833-1863,  is  taken  from  the  first  report  of  this 
bureau : — 

*'  Nothing  specific  is  found  in  the  volumes  which  cover  the  period 
prior  to  1831. 

*^  Governor  Lincoln's  address,  January  8,  1833,  appeals  to  the 
legislature  for  an  equal  participation  of  creditors  in  the  effects  of 
bankrupts,  and  for  mitigation  of  imprisonment.  He  refers  to  hav- 
ing fully  and  repeatedly  submitted  his  views  to  previous  legislatures. 

**  The  volume  of  state  documents  for  1831  contains  tlie  report  of 
a  special  commission  appointed  by  Governor  Lincoln ;  this  report 
was  presented  by  him  to  the  legislature  June  1,  1831 ;  it  provides 
for  an  equal  distribution  of  assets,  and  by  one  of  its  sections  pro- 
poses to  abolish  imprisonment  for  any  debt  of  less  than  fifty  dol- 
lars. 

^^  March  12,  1833,  an  Act  of  incorporation  was  granted  to  the 
South  Reading  Mechanic  and  Agricultural  Institution,  ^  for  encour- 
agement to  agriculture  and  the  mechanic  arts,  and  for  relieving  the 
distresses  of  unfortunate  mechanics  and  their  families.' 

^^  March  19, 1833,  an  Act  was  approved  by  the  governor,  releas- 
ing civil  ofiScers  from  suit  in  case  of  the  escape  of  a  debtor  from 
prison. 
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<'Febniary  28,  1834.— Worcester  Coanty  Manual  Labor 
School  incorporated. 

''  March  6, 1834.— Berkshire  Coanty  Manual  Labor  High  School 
incorporated. 

*^  March  31,  1834. — ^Act  abolishing  imprisonment  for  debt  ap- 
proved. 

''  Chap.  245,  vol.  13,  Laws  of  Massachusetts,  1834  to  1836.— An 
Act  to  provide  for  the  better  instmction  of  youth  employed  in  man- 
ufacturing establishments.  This  Act  requires  three  months'  school- 
ing each  year;  employer  fined  fifty  dollars  for  violating.  App. 
April  16,  1836. 

^'The  address  of  Governor  Davis  to  the  legislature  of  1835 
(House  Doc.,  No.  3),  deplores  the  low  repute  of  the  state  militia, 
and  states  that  it  is  probably  the  bitter  fruit  of  unsatisfactory  laws. 

''  Chap.  107,  vol.  14,  Laws  of  Massachusetts,  1837-38. — ^An  Act 
to  provide  for  the  better  instruction  of  youth  in  manufacturing 
establishments.  This  Act  provides  for  the  release  of  the  employer 
from  the  penalty,  in  case  he  is  provided  with  a  sworn  certificate  of 
attendance  at  school.  * 

"  Chap.  58,  Laws  of  1839,  incorporates  the  Charlestown  Mechan- 
ics' Union  Charitable  Association,  with  the  powers  set  forth  in  the 
44th  chapter  of  the  Revised  Statutes. 

^^  Chap.  54,  Laws  of  1841. — ^Danvers  Mechanic  Institute  incorpo- 
rated. 

<'  Chap.  49,  Laws  of  1843.— Boston  Society  for  the  Difl^sion  of 
Information  among  Emigrants  incorporated. 

'^  Chap.  169,  Acts  of  1845. — ^Brook  Farm  Phalanx  incorporated, 
*'  for  the  purpose  of  promoting  education,  agricultural  knowledge  and 
^habits  of  manual  and  mechanical  industry.'  Powers  and  liabilities 
set  forth  in  the  d8th  and  44th  chapters  of  the  Revised  Statutes. 

^^  Chap.  171,  Acts  of  1845. — An  Act  to  obtain  statistical  inform- 
ation in  relation  to  certain  branches  of  industry. 

^'  Chap.  99,  Acts  of  1845. — Act  granting  one-half  of  a  township 
in  Maine,  six  miles  square,  to  the  Worcester  County  Manual  Labor 
High  School. 

^*'  Chap.  220,  Acts  of  1849. — An  Act  defining  and  repealing  sec- 
tions of  previous  Acts  concerning  the  employment  of  children. 

'^  Chap.  294,  Acts  of  1850. — Cities  and  towns  authorized  to  make 
all  needful  provisions  concerning  truants  and  children  not  attending 
school. 

"  Chap.  66,  Acts  of  1850. — ^An  Act  incorporating  the  Worcester 
County  Mechanics'  Association ;  ^  purpose  to  promote  moral  and 
intellectual  improvement,  perfect  the  mechanic  arts,  and  for  chari- 
table purposes.' 


1876.]  PUBLIC  DOCUMENT— No.  31.  265 

*'  Chap.  343,  Acts  of  1851. — An  Act  to  secure  to  mechanics  and 
laborers  their  payment  for  labor  by  a  lien  on  real  estate. 

''  Chap.  240,  Acts  of  1852,  *  requires  all  persons  having  children 
under  their  control  to  send  them  to  school  three  months  each  year.' 

'^  Chap.  307,  Acts  of  1852.— Extension  of  the  principles  of  the 
lien  law. 

''  Chap.  313,  Acts  of  1852.— An  Act  to  incorporate  the  Suffolk 
Mutual  Loan  and  Accumulating  Fund  Association ;  *  object  of  the 
association  to  loan  flinds  to  those  contributors  who  wish  to  pur- 
chase homesteads.' 

''  Chap.  238,  Acts  of  1852.— General  truant  law. 

"  Chap.  343,  Acts  of  1853.— City  truant  law. 

^*  Chap.  392,  Acts  of  1854. — An  Act  to  incorporate  the  Model 
Lodging  House  Association. 

'^  Chap.  309,  Acts  of  1855,  requires  school  committees  to  report 
violations  of  the  law  of  May,  1852,  to  the  treasurers  of  their  towns 
and  cities. 

"Chap.  379,  Acts  of  1855,  amends  the  Act  of  May,  1849,  con- 
cerning children. 

"Chap.  18,  Acts  of  1855. — Act  incorporating  an  industrial 
school  for  girls.    Lucretia  O.  Everett  and  others. 

"  Chap.  444,  Acts  of  1855. — ^An  Act  abolishing  imprisonment  for 
debt,  except  in  cases  of  fraud. 

"  Chap.  431,  Acts  of  1855. — Amendment  to  lien  law. 

"  Chap.  231,  Acts  of  1855. — Extension  of  the  lien  law  to  ships 
and  vessels. 

"  Chap.  141,  Acts  of  1857,  consolidates  the  Acts  concerning  im- 
prisonment for  debt  and  the  punishment  of  fraudulent  debtors. 

"  Chap.  50,  Acts  of  1857,  requires  the  insurance  commissioners 
to  report  annually  the  conduct  and  condition  of  the  loan  fund 
associations. 

"  Chap.  83,  Acts  of  1858,  requires  eighteen  weeks'  schooling. 

"  Chap.  55,  Acts  of  1858. — Amendment  to  lien  law. 

"  Chap.  188,  Acts  of  1859. — School  committees  required  to  give 
notice  to  treasurers  of  violations  of  the  Act  of  1852 ;  treasurer 
fined  if  he  fails  to  comply. 

"  Chap.  166,  Acts  of  1863. — ^An  Act  to  provide  for  the  reception 
of  a  grant  of  Congress,  and  to  create  a  flind  for  the  promotion  of 
education  in  agriculture  and  the  mechanic  arts.** 

The  preceding  summary  shows  secured  legislation,  but  gives 
no  indication  of  the  causes  which  led  to  the  passage  of  the 
various  laws.     It  is  difficult  to  trace  the  origin  and  course  of 
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the  various  labor  reform  moyetnents.  The  attempts  to  secure 
a  reduction  of  the  hours  of  labor  are,  however,  quite  fiilly 
recorded.  The  following  information,  indicating  the  opinions 
and  showing  the  actions  of  workingmen  themselvd^,  is  gleaned 
from  o£5cial  sources. 

In  September,  1832,  a  convention  of  delegates  from  the 
farmers,  mechanics  and  workingmen  of  New  England  was 
held  in  the  representatives'  hall  of  the  state  house.  GrieT- 
ances  were  discussed,  and  resolutions  and  an  address  adopted, 
setting  forth  the  burdens  under  which  the  laboring  classes 
suffered  from  excessive  hours,  imprisonment  for  debt,  the 
lack  of  a  lien  law,  onerous  militia  service,  and  various  other 
causes.     (See  preceding  summary  for  legislation  in  1833.) 

January  21,  1834,  a  meeting  to  form  a  general  trades'  union 
was  called  at  the  Boston  common  council  room,  and  a  com- 
mittee appointed  to  carry  the  plan  into  effect.  In  March,  a 
constitution  was  submitted  and  ratified  by  the  trades.  The 
union,  on  the  Fourth  of  July,  had  a  procession,  with  two 
thousand  men  in  line,  an  oration  and  dinner.  The  oration 
was  delivered  in  the  open  air  on  Fort  Hill  by  Frederick 
Robinson,  Esq.  The  dinner  took  place  at  Faneuil  Hall.  The 
committee  of  arrangements  apologized  for  the  absence  of  a 
clergyman  at  the  banquet,  and  stated  that  application  was 
made  to  twenty-two  religious  associations  for  the  use  of  a 
church  in  which  to  deliver  the  oration,  but  their  request  was 
in  every  case  refused.  Consequently  no  clergyman  was 
invited  to  ask  a  blessing. 

October  6,  1880,  Edward  Everett  delivered  a  lecture  on 
labor  before  the  Charlestown  Lyceum.  Among  other  things, 
he  said  :  **If,  as  I  have  endeavored  to  show,  man  is  by  nature 
a  working  being,  it  would  follow  that  a  workingmen's  party 
is  founded  in  the  very  principles  of  our  nature.  .  .  •  Bnt 
the  workingmen's  party,  however  organized,  must  subsist  in 
every  civilized  country  to  the  end  of  time.** 

November  13,  1831,  he  spoke  again  before  the  Franklin 
Institute  of  Boston,  but  did  not  take  ground  in  favor  of  a 
reduction  of  hours. 

Between  1830  and  1840,  Rev.  William  Ellery  Channing 
delivered  many  addresses  and  lectures  on  the  elevation  of  the 
laboring  classes.    In  one  he  said :  ** We  do  not  find  that  civ- 
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ilization  has  lightened  men's  toils :  as  yet  it  has  increased 
them ;  and  in  this  I  see  the  sign  of  a  deep  defect  in  what  we 
call  the  progress  of  society." 

In  September,  1834,  a  meeting  of  workingmen  in  Boston 
chose  ten  delegates  to  a  convention  of  farmers,  mechanics  and 
others,  to  be  holden  at  Northampton  later  in  the  same  month. 

In  1835,  the  authorities  of  the  city  of  Boston  refused  the 
use  of  a  hall  for  an  evening  meeting  to  discuss  the  ten-hour 
movement. 

In  1833,  '34  and  '35,  it  is  stated  that  a  workingmen's  party 
existed,  and  chose  candidates  for  governor,  etc. 

In  1836,  the  Hon.  James  G.  Carter,  chairman  of  the  com- 
mittee  on  education,  in  a  report  to  the  legislature,  spoke  of 
the  ^constant  inducement  to  manufacturers  to  employ  female 
labor  and  the  labor  of  children,  to  the  exclusion  of  men's 
labor,  because  they  can  be  had  cheaper." 

In  1837,  the  State  instituted  inquiries  concerning  the  prod- 
ucts of  industry  of  the  population,  somewhat  similar  to 
those  instituted  by  the  United  States  in  1840,  but  the  results 
were  exceedingly  erroneous.  (See  House  Document,  No. 
124,  1849.) 

April  10,  1840,  President  Van  Buren  issued  the  order 
directing  **that  all  public  establishments  will  hereafter  be 
regulated,  as  to  working  hours,  by  the  ten-hour  system." 

In  his  report  for  1840,  the  Hon.  Horace  Mann  wrote  ear- 
nestly concerning  the  school  laws  of  1837-38,  and  of  the 
necessity  of  limiting  the  greed  of  heartless  employers  and 
unnatural  parents.  In  1842,  the  hours  of  labor  of  children 
under  twelve  were  limited  to  ten  per  day. 

In  1844,  the  ten-hour  plan  was  established  in  most  of  the 
ship-building  trades  in  the  State.  In  1853,  many  trades  were 
working  but  ten  hours.  The  shipwrights  and  calkers  in- 
creased their  prices  to  three  dollars  per  day,  and  worked  but 
a  trifle  over  eight  hours. 

The  preceding  facts  are  necessarily  given  in  a  fragmentary 
way.  The  movement  for  the  reduction  of  the  hours  of  labor 
did  not  step  forward  impressively,  gaining  strength  from 
year  to  year,  but  was  fitful  in  its  expression.  For  this  reason 
the  thread  is  wanting  to  make  a  history  of  labor  legislation 
harmonious. 
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In  1Q45  (House  Document,  No.  50)  petitions  were  intro- 
duced to  the  legislature  praying  for  the  regulation  of  the 
hours  of  labor  in  corporations,  eleven  hours  being  the  fixed 
time  desired.  The  petitioners  numbered  2,138,  of  which 
Lowell  supplied  1,150;  Andover,  500;  and  Fall  Siver,  then 
a  town,  488.  The  matter  was  referred  to  a  committee,  who 
reported  against  any  legislation.  They  gave  as  reasons,  that 
it  was  unjust  to  regulate  hours  for  corporations,  when  piiyate 
individuals  would  be  free  from  the  operations  of  such  a  law. 
They  stated  their  belief,  that  factory  labor  was  no  more  in- 
jurious than  other  kinds,  that  wages  would  necessarily  have 
to  be  reduced  if  such  a  law  was  passed,  and  that  other  States 
would  distance  Massachusetts  in  the  markets  of  the  world. 
To  use  their  own  words,  such  law  would  ^  close  the  gate  of 
every  mill  in  the  State."  No  action  was  taken  by  the  legis- 
lature beyond  accepting  the  report  of  the  committee. 

The  question  of  hours  remained  dormant,  as  regarded  the 
legislature,  until  1850  (House  Document,  No.  153).  The 
committee  considering  the  subject,  elicited  the  following  in- 
formation :  The  Lowell  mills  were  running  twelve  hours  (11  h. 
58 J  m.)  daily,  or  fourteen  hours  more  per  week  than  English 
mills.  It  was  also  found  that,  of  2,611  young  girls,  averag- 
ing twenty-two  years  of  age,  who  had  entered  the  milla  six 
years  before  in  good  health,  878,  or  thirty-three  per  cent, 
had  deteriorated  sadly,  dyspepsia  being  the  prevailing  com- 
plaint. 

The  majority  report  considered  legislation  inexpedient ;  but 
the  minority  reported  a  bill  establishing  eleven  hours  as  the 
legal  day  on  and  after  September  1,  1850,  and  ten  hours  on 
and  after  July  1,  1851.     Again  was  legislation  postponed. 

Two  years  elapsed  before  the  subject  came  up  again.  In 
1852  (House  Document,  No.  185),  an  attempt  was  made  to 
have  ten  hours  made  the  legal  day,  in  the  absence  of  a  special 
contract,  and  providing  that  children  under  fifteen  should  not 
work  more  than  ten  hours ;  but  the  bill  failed. 

Another  rejected  plan  provided  for  twelve  hours  on  and 
after  July  4,  1852,  eleven  hours  October  1,  1852,  and  ten 
hours  July  4,  1853.  The  usual  exceptions  were  made  in  case 
of  repairs,  etc. 
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m. — ^Labor  Legislation  from  1864  to  1868. 

Governor  Bullock's  address  for  1866  contains  the  following 
allusions  to— 

'^  The  Questions  of  Labor. 

^*  It  will  be  my  duty  to  communicate  to  the  legislature,  when 
received,  the  report  of  the  commissioners  appointed  under  a  Resolve 
of  the  last  general  court,  to  consider  the  interests  and  the  hours  of 
labor.  In  the  absence  of  their  report,  I  omit  a  general  considera- 
tion of  the  subject.  The  question  of  the  hours  of  labor  is  not 
merely  one  of  sanitary  connections,  but  it  relates  to  the  social  con- 
dition of  a  State.  Considered  in  this  broad  sense,  it  is  at  all  times 
entitled  to  careful  and  respectful  investigation.  There  are  volumes 
of  evidence  exhibiting  the  degree  of  attention  which  the  subject  has 
from  time  to  time  received  from  the  parliament  of  Great  Britain. 
Having  myself  no  hesitation  as  to  the  rightful  authority  of  the 
legislature  over  the  subject,  and  believing  that  a  concession  to  the 
wishes  of  those  who  seek  for  a  thorough  inquiry  will  be  productive 
of  a  better  understanding,  not  only  of  the  specific  question  itself, 
Kut  of  the  intimate  and  mutually  beneficial  relations  which  all 
classes  sustain  to  each  other,  I  submit  the  matter  to  your  wisdom. 
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The  succeeding  abstract  of  secured  labor  legislation,  from 
1864  to  1868,  is  copied  mainly  from  the  First  Bureau  Report. 

*'  Chap.  116,  Acts  of  1865. — Act  to  incorporate  the  Boston  Labor 
Reform  Association,  for  the  purpose  of  improving  the  condition  of 
the  mechanic  and  laboring  classes  in  their  various  occupations,  etc. 

*'Chap.  62,  Acts  of  1865,  appoints  an  unpaid  commission  of  five 
to  collect  information  and  statistics  in  regard  to  the  hours  of  labor 
and  the  condition  and  prospects  of  the  industrial  class. 

^*  Chap.  206,  Acts  of  1865,  exempts  from  attachment  the  tools  of 
a  mechanic  to  the  amount  of  not  more  than  three  hundred  dollars. 

^*  Chap.  270,  Acts  of  1865,  amends  the  apprenticeship  law,  by 
repealing  imprisonment,  and  substituting  a  bond. 

*^Chap.  290,  Acts  of  1866. — Act  authorizing  the  formation  of 
cooperative  associations. 

''Chap.  67,  Acts  of  1866. — ^The  business  hours  of  the  depart- 
ments of  the  state  government  to  be  determined  by  the  governor 
and  council.  - 

'*Chap.  273,  Acts  of  1866. — An  Act  in  relation  to  the  employ- 
ment of  children  in  manufacturing  establishments. 
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"Sect.  1.  No  child  nnder  the  age  of  ten  yean  shall  be  employed  in  uj 
mannfactniing  eetabliahment  within  this  Commonwealth,  and  no  chOd 
between  the  age  of  ten  and  fourteen  years  shall  be  so  employed,  unless  he 
has  attended  some  public  or  private  school  nnder  teachers  vpprored  by  the 
school  committee  of  the  place  in  which  such  school  is  kept,  at  least  «s 
months  during  the  year  next  preceding  such  employment ;  nor  shall  sach 
employment  continue  unless  such  child  shall  attend  school  at  least  sx 
months  in  each  and  every  year. 

'^Sbct.  2.  The  owner,  agent  or  superintendent  of  any  manufacturing 
establishment,  who  knowingly  employs  a  child  in  violation  of  the  preceding 
section,  shall  forfeit  a  sum  not  exceeding  fifty  dollars  for  each  offence. 

'*  Sect.  3.  No  child  nnder  the  age  of  fourteen  yean  shall  be  employed  in 
any  manufacturing  establishment  within  this  Commonwealth,  more  thin 
eight  honn  in  any  one  day. 

**  Sect.  4.  Any  parent  or  guardian  who  allows  or  consents  to  the  employ- 
ment of  a  child,  in  violation  of  the  fint  section  of  this  act,  shall  forfeit  a 
sum  not  exceeding  fifty  dollan  for  each  offence. 

"  Sect.  5.  The  governor,  with  the  advice  and  consent  of  the  council, 
may,  at  his  discretion,  instruct  the  constable  of  the  Commonwealth  and  his 
depnties  to  enforce  the  provisions  of  chapter  forty-two  of  the  General  Stat- 
utes, and  all  other  laws  regulating  the  employment  of  children  in  manufact- 
uring establishments,  ^nd  to  prosecute  all  violations  of  the  same. 

'^  Chap.  92,  Resolves  of  1866. — Resolve  authorizing  the  appoinV 
ment  by  the  governor  of  a  commission  of  three  persons  to  investi- 
gate the  subject  of  the  hours  of  labor  in  its  relation  to  the  social^ 
educational  and  sanitary  condition  of  the  working  classes. 

^^  Chap.  85,  Resolves  of  1866. — Resolve  appropriates  ten  tbousand 
dollars  for  representation  of  industries  of  the  State  at  the  Universal 
Exposition  in  1867  at  Paris. 

'« Chap.  285,  Acta  of  1867.— An  Act  in  relation  to  tiie  adiooliiig 
and  hours  of  labor  of  children  employed  in  "^<^""f^^?^r««g  and 
mechanical  establishments. 

''Sect.  1.  No  child  under  the  age  of  ten  years  shall  be  employed  in  saj 
manufacturing  or  mechanical  establishment  within  this  Commonwealth,  aad 
no  child  between  the  age  of  ten  and  fifteen  years  shall  be  so  employed, 
unless  he  has  attended  some  public  or  private  day  school  under  teacben 
approved  by  the  school  committee  of  the  place  in  which  such  school  is  kept, 
at  least  three  months  during  the  year  next  preceding  such  employment: 
provided,  said  chUd  shall  have  lived  within  the  Commonweal^  dming  the 
preceding  six  months;  nor  shall  such  employment  continue  unless  such  child 
shall  attend  school  at  least  three  months  in  each  and  every  year;  and^r** 
vided,  that  tuition  of  three  hours  per  day  in  a  public  or  private  day  school 
approved  by  the  school  committee  of  the  place  in  which  sach  school  is 
kept,  during  a  term  of  six  months,  shall  be  deemed  the  equivalent  of  three 
months'  attendance  at  a  school  kept  in  accordance  with  the  cnstomary  boon 
of  tuition ;  and  no  time  less  than  sixty  days  of  actual  schooling  shaU  1m 
accounted  as  three  mouths,  and  no  time  less  than  one  hundred  and  twenty 
half-days  of  actual  schooling  shall  be  deemed  an  equivalent  of  three  months. 
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"  Sect.  3.  No  ohild  nnder  the  age  of  fifteen  years  shall  be  employed  in 
any  manofactuiinK  or  mechanical  establishment  more  than  sixty  hours  in 
one  week. 

"  Sect.  3.  Any  owner,  agent,  superintendent  or  overseer  of  any  manufact- 
uring or  mechanical  establishment,  who  shall  knowingly  employ  or  permit 
to  be  employed,  any  child,  in  violation  of  the  preceding  sections,  and  any 
parent  or  guardian  who  allows  or  consents  to  such  employment,  shall  for 
such  offence  forfeit  the  sum  of  fifty  dollars. 

**  Sect.  4.  It  shall  be  the  duty  of  the  constable  of  the  Commonwealth  to 
specially  detaU  one  of  his  deputies  to  see  that  the  provisions  of  this  act  and 
all  other  laws  regulating  the  employment  of  children  or  minors  in  manufact- 
uring or  mechauioal  establishments,  are  complied  with,  and  to  prosecute 
offences  against  the  same ;  and  he  shall  report  annually  to  the  governor  all 
proceedings  under  this  act ;  and  nothing  in  this  section  shall  be  so  construed 
as  to  prohibit  any  person  from  prosecuting  such  offences. 

**  Sect.  5.  Chapter  two  hundred  and  seventy-three  of  the  acts  of  the 
year  eighteen  hundred  and  sixty-six  is  hereby  repealed :  provided,  this  act 
shall  not  affect  any  proceedings  now  pending. 

"  Sect.  6.    This  act  shall  take  effect  sixty  days  from  its  passiige. 

«'  Chap.  174,  Acts  of  1867.— The  Co-operative  Mills  incorporated. 

^*  Chap.  264,  Acts  of  1867. — Shares  in  co-operative  associations  to 
the  valae  of  twenty  dollars  exempted  iVom  attachment  and  eze- 
cation. 

^^  Chap.  95,  Acts  of  1868. — Wages  of  wife  and  minor  children  of 
debtor  exempted  ftom  attachment. 

*'  Chap.  279,  Acts  of  1868. — Overseers  of  poor  prohibited  fW>m 
removing  minors  firom  the  State.'' 

A  careful  search  makes  manifest  many  of  the  causes  which 
led  to  the  passage  of  the  preceding  laws.  In  1865,  eighteen 
weeks'  schooling  was  required  for  all  working  children  under 
twelve,  and  twelve  weeks  for  those  between  twelve  and 
fifteen. 

'March  8,  1865,  Major  John  W.  Mahan,  a  member  of  the 
House  of  Representatives  from  Boston,  offered,  so  far  as  is 
known  entirely  on  his  own  responsibility,  the  following 
Order: — 

**  Orderedj  That  the  Judiciary  Committee  consider  the  expediency 
of  regulating  and  limiting  the  number  of  hours  constituting  a  day's 
labor,  and  of  making  it  a  penal  offence  for  any  employer  to  require 
an  employ^  to  labor  beyond  such  number  of  hours  as  may  be  pre- 
scribed by  law." 

[The  Order  contained,  also,  a  clause  against  combinations 
by  dealers  to  advance  the  price  of  the  necessaries  of  life.] 
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The  Order  and  petitions  were  referred  to  a  joint  special 
committee,  which  reported  by  its  chairman,  on  the  part  of  the 
House,  Mr.  Edward  H.  Kogers  of  Chelsea,  a  Kesolve  asking  for 
the  appointment  of  an  unpaid  commission  of  five  to  investigate 
the  subject  of  the  hours  of  labor.  The  Resolve  was  passed,  and 
approved  by  Governor  Andrew.  He  selected  the  following 
gentlemen  to  constitute  the  commission :  William  P.  Tilden, 
Henry  I.  Bowditch,  F.  B.  Sanborn,  Elizur  Wright  and  George 
H.  Snelling.  Their  report  was  made  February  7, 1866  (House 
Document,  No.  98),  and  will  be  considered  farther  on. 

In  1866,  the  legislature  passed  the  following  Resolve : — 

''  That  a  commission  of  three  persons  be  appointed  by  the  gov- 
ernor, with  power  to  send  for  persons  and  papers,  to  investigate  the 
subject  of  the  hours  of  labor,  especially  in  its  relation  to  the  social, 
educational  and  sanitary  condition  of  the  industrial  classes,  and  to 
the  permanent  prosperity  of  the  productive  interest  of  the  State." 

The  commission  was  composed  of  Amasa  Walker,  William 
Hyde  and  Edward  H.  Rogers.  The  two  first  named  made  a 
majority  report,  and  the  latter  submitted  a  minority  report. 
The  report  was  presented  January  1,  1867  (House  Docu- 
ment, No.  44),  and  will  be  examined  in  its  important  details 
in  the  next  section  of  this  volume. 

The  factory  agitation  of  1867  resulted  in  the  Act  amending 
that  of  1866  (both  are  given  on  page  14),  and  General  H.  E. 
Oliver  was  appointed  a  special  state  constable  to  enforce  its 
provisions. 

June  24, 1868,  the  national  eight-hour  law  was  passed,  and 
went  into  operation  at  the  Charlestown  navy  yard,  July  6. 
In  the  spring  of  1869,  the  workmen  were  informed  that  their 
pay  would  be  reduced  one-fifth.  This  led  to  complications 
from  which  relief  was  found  in  the  proclamation  of  President 
Grant,  dated  May  21,  which  directed  that  no  reduction  in 
wages  should  be  made  on  account  of  reduction  in  hours. 

IV. — ^Reports  of  two  CJommissions  on  Hours  op  Labor— 

1866  AND  1867. 

In  February,  1866,  the  commission  appointed  by  Governor 
Andrew,  in  accordance  with  a  Resolve  of  the  legislature  of 
1865  *^  to  collect  information  and  statistics  in  regard  to  the 
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hours  of  labor,  and  the  conditions  and  prospects  of  the  Indus* 
trial  classes,"  made  their  report,  which  was  signed  by  the  five 
commissioners  previously  named.  We  present  a  brief  ab- 
stract of  their  report. 

One  thousand  printed  circulars  were  sent  out,  and  eighty 
replies  received.  Thirty-nine  out  of  334  towns  and  cities 
responded.  The  education  of  children  in  manufacturing  dis- 
tricts was  first  considered,  and  the  commissioners  said  "a 
saddening  amount  of  testimony  has  been  brought  before  the 
commission  concerning  the  frequent  and  gross  violation  "  of 
the  school  law,  which  then  required  eleven  weeks'  schooling 
yearly  for  children  from  twelve  to  fifteen  years  of  age,  and 
eighteen  weeks  for  children  under  twelve.  The  latter  were 
not  allowed  to  work  more  than  ten  hours  per  day.  After  ex- 
pressing the  fear  that  Massachusetts  was  in  danger  of  ^  rush- 
ing into  the  same  fearful  condition  in  which  England  found 
her  manufacturing  districts  years  ago,''  they  continue  : — 

'^  As  our  common-school  s}  stem  is  so  thoroughly  established,  and 
as  all  our  manufacturing  villages  have,  more  or  less,  a  mixed  popu- 
lation, the  children  of  merchants,  mechanics  and  factory  operatives 
attending  the  same  school,  it  may  be  difficult  (although  the  commis- 
sion is  not  unanimous  on  that  point)  to  adopt  the  half-time  plan  in 
detail ;  but  we  may  secure  a  part,  at  least,  of  its  beneficial  results, 
by  demanding  the  same  amount  of  schooling,  as  now  indicated  in 
the  statutes,  every  six  months,  instead  of  every  twelve  months,  as 
now  provided ;  thus  doubling  the  amount  of  schooling,  and  lessening 
correspondently  the  amount  of  labor. 

^'  But  with  the  view  of  encouraging,  as  fast  and  as  far  as  prac- 
ticable, the  ^  half-time  system,'  we  would  have  it  provided  that,  in 
all  cases  where  this  system  is  adopted  and  carried  out  in  good  faitb^ 
the  laws  in  the  sections  referred  to  shall  not  be  considered  binding. 

**  We  suggest,  also,  that  a  suitable  person  or  persons  be  appoint- 
ed by  the  governor,  and  clothed  with  full  power  of  inspection,  whose 
duty  shall  be  to  see  that  the  laws  concerning  this  subject  be  faithfblly 
obeyed,  and  to  bring  suits  when  they  are  violated.  Such  officers 
should  report  annually  to  the  legislature  the  condition  and  wants  of 
that  class  of  children  to  which  the  law  refers." 

In  considering  the  pecuniary  value  of  healthy  men,  a  man's 
worth  to  the  State  (wages  earned)  is  put  at  $27,000,  and  the 
point  made  that  the  State  cannot  afford  to  allow  children  to 
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labor  in  a  way  to  impair  health  and  shorten  life.  The  pecun- 
iary value  of  education  is  demonstrated,  and  the  commission- 
ers state  their  belief  in  the  assertion  that  illiterate  help  never 
yidds  proprietors  a  profit/ 

After  presenting  some  statistics  concerning  hours  of  labor, 
the  commissioners  say : — 

^'  From  this  brief  summary  it  appears  that  what  is  known  as  the 
'  ten-hour  system  *  is  generally  adopted  in  mechanical  employments, 
and  that  eleven  hours  is  the  general  rule  in  cotton  factories.  The 
shortest  time  established  by  custom  for  a  day's  labor  is  that  adopted 
by  the  class  of  shipwrights  engaged  on  *'  old  work/  seven  houn 
forty  minutes.  The  longest  time  is  seventeen  and  one-half  boon, 
adopted  in  a  few  bakeries." 

After  considering  testimony  given  relative  to  the  evil  results 
of  such  long  hours  of  labor  as  are  required  in  bakeries,  they 
add : — 

*^  If  these  statements  can  be  relied  on,  the  commission  are  of 
opinion  that  in  no  branch  of  industry  that  has  been  presented  to 
their  consideration  is  there  greater  need  of  reform  than  in  this, 
which  ftimishes  us  with  the  staff  of  life ;  and  they  would  express 
their  hearty  sympathy  with  the  bakers  in  their  efforts  to  lessen  the 
diours  of  labor,  hoping  the  needed  change  may  soon  be  aooom- 
plished." 

The  wages  of  women  were  next  considered,  but  with  no 
practical  result,  the  information  derived  upon  the  subject 
being  very  meagre. 

The  commission,  after  presenting  the  arguments,  ^nt>  and 
con,  for  a  reduction  of  the  hours  of  labor  (touching,  in  their 
considerations,  upon  such  points  as  province  of  law,  law  of 
usury,  overwork,*  hasty  meals,  labor-saving  machinery,  eleva- 

*  Eyery  man  has  a  certain  amount  of  constitutional  force.  This  is  his  rital  aipitil, 
which  must  not  be  diminished.  Out  of  this  comes  daily  a  certain  and  definite  amoont 
of  available  force,  which  he  may  expend  in  labor  of  mosde  or  brain,  without  disc- 
ing on  his  vital  capital.  He  may,  and  he  should,  work  every  day,  and  expend  to 
much  force,  and  no  more,  that  he  shall  awake  the  next  morning,  and  every  snoceedbg 
morning,  until  ho  shall  be  threescore  and  ten,  and  find  in  himself  the  same  amount 
of  available  force,  the  same  vital  income,  the  same  power  to  do  his  ordinazy  snd 
healthy  day's  work,  and  again  lay  down  at  night  with  his  capital  of  life,  his  ooDSCilB- 
tlonal  force,  unimpaired.— Ii«<ter  to  Commiuionfrwn  Edward  Jarvia. 
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tion  of  labor  by  the  workingman  himself),  i 
lowing  conclusion  regarding  an  eight-hour  1 1 

**  The  Commission,  therefore,  are  opposed  to  i 
eight-hour  law. 

^'  1 .  Because  they  deem  it  unsound  in  principle  t : 
of  time  to  all  kinds  of  labor. 

^^  2.  Because',  if  adopted  as  a  general  law,  in  t  [ 
would  be  rendered  void  by  special  contracts,  anc . 
the  dead  laws  that  cumber  the  statutes. 

'^  3.  Because  a  very  large  proportion  of  the  in: 
the  country  cotUd  not  observe  it. 

^^  4.  Because,  if  restricted,  as  some  propose,  I 
the  State,  it  would  be  manifestly  partiaZ,  and,  tlii 

On  the  general  subject  of  a  reduction  of  I 
ion  is  given  as  follows : — 

'*The  commission  believe  that  the  change  deii 
brought  about  by  workingmen  outside  the  sti 
legislators  inside." 

The  report  thus  concludes : — 

'^  It  may  be  well  for  convenience  of  reference 
in  closing,  the  three  distinct  recommendations  < 
sion  have  ventured  to  make  to  your  honorable  bci 

'^  1.  That  a  change  be  made  in  the  statutes  con 
lug  and  work  of  children  in  manufacturing  disi; 
them  twice  the  amount  of  schooling  now  require<: 
fhll  what  is  known  as  the  '  half-time  system.' 

'^  2.'  That  an  inspector,  or  inspectors,  be  app* 
the  enforcement  of  these  laws,  and  also  to  look 

m 

put  to  apprenticeship,  or  otherwise  bound  to  ser 
to  see  that  they  are  properly  cared  for  accordiii 
indentures. 

**S.  That  provision  be  made  for  the  annual  cc 
statistics,  in  regard  to  the  condition,  prospects 
industrial  classes. 

'*  Bespectftilly  submitted  by       ^^  Wilua] 

*'HXNBT 

"  F.  B.  g 
"  Elizub 
"  Geo.  H 
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The  commissioD  on  the  hours  of  labor,  appointed  under 
chap.  92  of  the  Resolves  of  1866,  reported  to  Got.  BuUoek, 
January  1,  1867.  We  will  consider  the  majority  report 
first.  Some  450  circulars  were  sent  out,  but  the  statistics 
obtained  were  not  deemed  of  great  value.  Speaking  of  the 
Act  of  1866,  chap.  273,  which  provides  that  *^no  child  under 
ten  years  of  age  shall  be  employed  in  any  manufacturing 
establishment  within  this  Commonwealth,"  the  commissioners 
say,  "we  know  that  there  is  a  general,  but,  we  are  happy  to 
say,  not  universal  disregard"  of  the  law.  Eleven  hours 
was  found  to  be  the  rule  in  factories,  and  the  commissioners 
remark  thereon :  *^  Eleven  hours'  toil  each  day  for  six  days  in 
each  week  is  more  than  women  and  children  ought  to  be 
required  to  perform." 

The  commissioners,  after  thoroughly  weighing  the  testi- 
mony they  had  secured,  presented  the  following  recommenda- 
tions to  the  governor : — 

*M.  That  the  Act  of  the  last  session,  chapter  278,  be  so  amended 
as  to  insure  the  execution  of  those  provisions  which  forbid  the 
employment  of  children  between  the  ages  of  ten  and  fourteen,  and 
provides  for  their  attendance  at  school. 

'^  2.  That  the  employment  of  all  persons  under  the  age  of  eighteen 
years  in  factories,  for  more  than  ten  hours  each  day,  or  sixty  hours 
per  week,  be  prohibited;  and  that  one  hour  each  day  shall  be 
allowed  for  dinner. 

''  3.  That  a  special  Inspeotob  of  Labor  be  appointed,  to  see  that 
all  laws  relating  to  the  interests  of  the  laboring  classes  are  faithfhUy 
executed. 

^'  4.  That  a  Bureau  of  Statistics  be  established  for  the  purpose  of 
collecting  and  making  available  all  facts  relating  to  the  industrial 
and  social  interests  of  the  Commonwealth." 

On  the  geueral  question  of  reduction  of  hours  of  labor,  the 
commissioners  did  not  believe  in  law-making.  They  thought 
public  sentiment  should  induce  the  employer  to  shorten  the 
hours  in  certain  trades,  especially  in  the  winter  season.  They 
argued  strongly  in  favor  of  making  the  hour  the  unit  of  time 
in  relation  to  labor,  and  suggested  it  might  be  well  to  enact 
that  no  contracts  for  labor  not  made  upon  the  hour  standard 
should  be  recognized  in  law. 
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In  conclusion,  the  commissioners  said, — 

"The  undersigned  would  respectAillj  represent  to  your  Excel- 
lency that  they  cannot  recommend  the  enactment  of  any  law  restrict- 
ing the  hours  of  labor  for  the  adult  population  of  the  Commonwealth. 

"Am  AS  A  Walker. 
"William  Hyde." 

Mr.  Edward  H.  Rogerai  in  making  his  minority  report, 
states  his  belief  in  three  "truths,'* — 

"  First.  Manual  labor  is  the  divine  training  to  energize  the  char- 
acter. 

"  Second.  The  more  hours  men  work  in  any  staple  branch  of 
manufactures,  the  less  they  receive  in  the  form  of  wages. 

"  Third.    Labor  is  capital." 

.  One  of  the  principal  conclusions  arrived  at  by  the  commis- 
sioner, is, — 

*' Human  labor  is  so  connected  with  exalted  mental  and  moral 
capacities,  that  it  of  right  ought  to  have  higher  consideration  than 
merchandise." 

He  closed  his  report  as  follows : — 

"  I  recommend,  as  the  result  of  my  investigations,  and  in  view  of 
the  expressed  wish  of  the  interest  of  labor  in  the  factories,  and,  so  far 
as  ascertained,  on  the  farms,  the  enactment  of  ten  hours  as  a  legal 
standard  for  a  day's  labor — in  the  absence  of  contracts — ^for  farm 
and  factory  work ;  and  a  similar  enactment  of  eight  hours  as  a  legal 
standard — in  the  absence  of  contracts — ^for  mechanical  labor. 

"  Respectfully  submitted,  by 

"Edward  H.  Rogebs, 

*'  CbmffMMtbfMT  on  the  Hourt  of  Labor.' 


If 


V. — ^Labor  Legislation  in  1869. — Establishment  of  the 

Bureau  of  Statistics  of  Labor. 

Since  1866  no  especial  executive  attention  had  been  given 
to  labor  reform  in  any  of  its  phases.  The  following  Acts  and 
Besolves  were,  however,  passed  by  the  legislature  of  1869  : — 

'*  Chap.  802,  Acts  of  1869,  provides  for  cancelling  the  indentures 
6f  wards  of  the  State  in  certain  cases. 
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^^  Chap.  305,  Acts  of  1869,  provides  that  towns  and  cities  may 
maintain  evening  schools  for  those  over  twelve  years  of  age. 

^'  Chaps.  57  and  72,  Resolves  of  1869,  appropriate  fifty  thousand 
dollars  to  the  Worcester  County  Free  Institute  of  Industrial  Science, 
with  a  proviso  for  gratuitous  instruction. 

^^  Chap.  102,  Resolve  of  1869,  provides  for  the  establishment  t>f  a 
Bureau  of  Statistics  of  Labor.'' 

The  full  text  of  the  Resolve  est^lishing  the  bureau  is  given 
below : — 

"  Bbsolts  proYiding  for  the  establifihment  of  a  Bureau  of  StatisUca  an  tbe  snl^fect  of 

Labor. 

^^  Besolvedj  That  the  governor,  with  the  advice  and  consent  of  the 
council,  is  hereby  authorized  to  appoint,  as  soon  after  the  passage  of 
this  resolve  as  may  be,  and  thereafter  biennially  in  the  month  of 
May,  some  suitable  person  to  act  as  chief,  who  shall  have  power  to 
appoint  a  deputy,  and  said  chief  with  his  deputy  shall  constitate  a 
bureau  of  statistics,  with  headquarters  in  the  state  house.  ' 

^'  The  duties  of  such  bureau  shall  be  to  collect,  assort,  systematize 
and  present  in  annual  reports  to  the  legislature,  on  or  before  the 
first  day  of  March  in  each  year,  statistical  details  relating  to  all 
departments  of  labor  in  the  Commonwealth,  especially  in  its  relations 
to  the  commercial,  industrial,  social,  educational  and  sanitary  con- 
dition of  the  laboring  classes,  and  to  the  permanent  prosperity  of 
the  productive  industry  of  the  Commonwealth. 

^^  That  said  bureau  shall  have  power  to  send  for  persons  and 
papers,  to  examine  witnesses  under  oath,  and  such  witnesses  shall 
be  summoned  in  the  same  manner,  and  paid  the  same  fees  as  wit- 
nesses before  the  superior  courts  of  the  Commonwealth.  The  com- 
pensation of  said  bureau  shall  be  twenty-five  hundred  dollars  annual 
salary  for  the  chief,  and  two  thousand  dollars  annual  salary  for  the 
deputy.  And  the  governor  is  hereby  authorized  to  draw  his  warrant 
for  the  payment  of  said  sums,  together  with  such  office  and  travel- 
ling expenses  of  said  bureau,  as  he  with  the  council  shall  approve."* 

It  is  undoubtedly  useless  to  try  to  explain  the  immedicUe 
reasons  which  led  to  the  establishment  of  the  bureau.  The 
preceding  commissions  on  the  hours  of  labor  had  recommended 
such  a  bureau,  but  the  matter  had  laid  dormant  for  two  years. 
The  connection  of  the  various  labor  elements  with  its  passage 
is  not  obvious.  The  legislature  had  shown  but  little  intention 
of  legislating  for  labor.  The  eight-hour  men  had  put  in  no 
petitions.     The  petitions  (two  in  number)  for  a  ten-hour  law 
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had  been  referred  to  the  next  general  court.  The  petitions 
of  the  Crispins  for  an  Act  of  incorporation  were  referred  to  the 
ooromittee  on  manufactures,  and  they  granted  leave  to  with- 
draw. A  substitute  bill  in  place  of  the  report  was  rejected 
in  the  Senate  by  a  vote  of  5  to  22. 

At  this  juncture,  it  has  been  stated,  fears  were  entertained 
that  the  labor  vote  would  be  lost,  and  it  was  suggested  it 
would  be  politic  to  grant  some  concession  to  labor.  This 
may  be  true ;  if  so,  the  legislature  of  1869  created  the  bureau, 
and  not  the  petitions  and  labors  of  the  workingmen. 

The  petition  of  Wendell  Phillips  and  others,  relative  to  the 
hours  of  labor,  was  introduced  in  the  House,  February  6,  and 
was  referred  to  a  joint  special  committee  of  seven  from  the 
House  and  three  from  the  Senate.  This  committee  did  not 
report  until  June  9,  and  in  the  meantime  the  petitions  of  the 
Crispins  and  ten-hour  men  had  been  acted  upon  adversely. 
June  12,  in  the  Senate,  the  Resolve  creating  the  bureau  was 
rejected  on  its  passage  to  a  third  reading  by  a  vote  of  .10  to 
14.  This  vote  was  reconsidered  on  the  14th,  the  Resolve 
passed  to  a  third  reading,  and,  under  suspension  of  the  rules, 
to  be  engrossed.  After  being  amended  in  the  House,  and 
again  in  the  Senate,  the  Resolve  finally  passed  and  received 
the  governor's  approval,  June  22. 

The  idea  that  the  creation  of  the  bureau  was  a  matter  of 
policy,  may  gain  color  from  the  legislative  proceedings ;  but  it 
should  be  remembered  that  the  idea  of  such  a  bureau  had  been 
before  the  public  for  three  years,  and  there  could  be  no  good 
reasons  given  for  not  having  such  a  department.  Again,  the 
Resolve  at  first  was  loosely  drawn,  especially  as  regarded 
expenditures,  and  the  House  committee  on  finance  thought 
it  ought  not  to  pass.  That  the  financial  objection  was  not  a 
trivial  one,  is  established  by  the  fact  that  extra  legislation  as 
regarded  expenses  of  the  bureau  became  necessary  in  1870. 
We  do  not  presume  to  settle  the  question,  whether  or  not  the 
bureau  was  created  from  motives  of  policy ;  but  there  are 
many  indications  from  the  records  of  the  time,  that  the  public 
sentiment,  if  not  particularly  in  favor  of  systematic  investiga- 
tion, was  not  against  it.  The  bureau  was  simply  to  be  a  stand- 
ing committee  of  investigation,  and  in  establishing  it,  those 
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who  voted  for  it  committed  themselves  to  no  particular  plan 
of  labor  reform. 

Another  argument  that  undoubtedly  led  in  some  measure 
to  the  establishment  of  the  bureau  was  found  in  the  reports 
of  General  H.  K.  Oliver,  in  relation  to  the  education  and 
employment  of  children  in  factories.  The  first  report  made 
by  him  on  the  subject  was  dated  January,  1868  (Senate  Docu- 
ment, No.  21).  Ho  reported  no  convictions  under  the  so- 
called  **  school  law,"  and  pointed  out  nine  points  of  feebleness 
therein  which  rendered  it  practically  inoperative.  As  he 
said,  one  man  could  not  be  expected  to  visit  every  mana- 
facturing  establishment  in  the  State,  and  only  19  per  cent 
answered  circulars  sent  to  them.  It  could  not  be  reasonably 
supposed  that  manufacturers  would  so  fill  out  circulars  as  to 
criminate  themselves.  If  the  law  had  been  a  strong  one, 
one  man  could  have  done  much,  for  a  conviction  in  one  town 
would  have  had  a  salutary  effect  throughout  the  State.  The 
important  points  gathered  from  circulars  filled,  showed  that 
151  out  of  335  establishments  employed  children,  30  of  which 
required  more  than  60  hours  of  labor  from  them  each  week. 
Thirty-eight  evening  schools  for  factory  and  other  working 
children  were  in  operation. 

The  second  report  made  by  General  Oliver  (Senate  Doca- 
ment,  No.  44,  1869)  was,  in  spirit,  a  reproduction  of  that  of 
1868.  The  word  '* knowingly"  in  the  statute  was  deemed 
the  weakest  point,  and  convictions  were  impossible,  appeals 
and  exceptions  being  necessarily  allowed  by  the  courts. 

Although  the  parents  and  guardians  were  amenable  to  the 
law  as  well  as  employers,  and  although  the  word  **  know- 
ingly "  did  not  apply  to  them,  no  attempts  were  made  to 
prosecute  them.  The  report  closed  with  a  recommendation 
of  the  English  half-time  system,  and  a  suggestion  that  mat- 
ters relating  to  the  education  of  working  children  be  taken 
from  the  charge  of  the  state  constabulary,  a  police  institu- 
tion, and  placed  in  the  hands  of  the  State  Board  of  Edaca- 
tion. 

VI. — Labob  Legislation  fbom  1870  to  1876. 

The  following  forms  part  of  Governor  Claflin's  inaugural 
address  in  1870 : — 
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"  The  Labor  Qmstian* 

^^The  condition  of  labor  demands  our  earnest  attention.  The 
skill  and  energy  which  produce  the  material  results  which  we  witness 
everywhere  should  not  be  overlooked  or  forgotten.  Though  favor- 
ably located  for  commerce  and  manufactures,  our  position  would  be 
valueless  but  for  the  untiring  industry  which  makes  use  of  these 
opportunities.  Our  fdture  success  in  manufacturing  depends  upon 
the  intelligence  and  faithfulness  of  our  laborers. 

**  Public  policy,  then,  would  justify  special  care  of  all  their  inter- 
ests on  the  part  of  the  legislature.  Accordingly,  commissioners 
have  examined  the  subject,  and  from  their  reports  and  suggestions 
have  resulted  laws  intended  for  their  benefit.  It  is  to  be  hoped  that 
whatever  suggestions  or  requests  may  be  made  to  you  by  this  large 
class  of  our  fellow-citizens,  coming  within  the  legitimate  scope  of 
legislation,  may  receive  most  careAil  and  cordial  consideration." 

Legislation  was  secured  as  follows  : — 

''  Chap.  281,  Acts  of  1870.-- Grand  Lodge  of  the  Knights  of  St. 
Crispin  incorporated. 

'« Chap.  48,  Resolves  of  1870.— State  Board  of  Health  directed 
to  ascertain  rate  of  mortality  among  minors  employed  in  the  textile 
industries. 

**  Chap.  74,  Resolves  of  1870. — Pay  of  assistants  in  Bureau  of 
Statistics  of  Labor  defined." 

The  only  legislation  having  particular  reference  to  the 
bureau  was  the  passage  of  the  following  Resolve ;  its  object 
was  to  fix  the  expenditures  of  the  bureau  by  law,  and  thus 
remove  a  responsibility  and  unnecessary  detail  work  from  the 
governor  and  council. 

"  Bbsoltb  concerning  the  Bureau  of  Statistics  of  Labor. 
^'  Besolvedj  That  the  chief  of  the  bureau  of  statistics  of  labor  be 
and  hereby  is  authorized  to  employ  such  assistants  and  incur  such 
expense,  not  exceeding  the  snm  of  five  thousand  dollars,  as  may  be 
necessary  in  the  discharge  of  his  ofiScial  duties ;  said  assistants  to 
be  paid  in  fbll  for  their  services  such  compensation  as  the  chief  may 
deem  just  and  equitable :  provided^  that  no  assistant  be  paid  more 
than  four  dollars  per  day,  in  addition  to  his  necessary  travelling 
expenses.'' 

36 
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The  eight-hour  and  ten-hour  men  were  early  in  the  field, 
and  conducted  the  campaign  of  1870  with  earnestness.  Forty- 
five  petitions  for  a  ten-hour  law  for  women  and  children  were 
presented  in  the  House,  and  sixty-four  in  the  Senate.  After 
a  hard  and  protracted  parliamentary  warfare,  a  bill  was  passed 
to  be  engrossed  in  the  House  by  a  vote  of  133  to  67.  This 
bill  was  refused  a  third  reading  in  the  Senate.  Fifteen  peti- 
tions for  an  eight-hour  law,  to  apply  to  employes  of  the  State, 
cities  and  towns,  were  presented  in  the  House,  and  eight  in 
the  Senate.  Such  a  bill  was  passed  to  be  engrossed  by  the 
Senate,  and  rejected  by  the  House  on  its  passage  to  a  third 
reading.  Thus  the  two  branches  were  quits,  for  each  had 
blocked  the  other's  action  in  precisely  the  same  manner. 

Four  petitions  were  introduced  in  favor  of  a  Besolve  to 
establish  *^ institutions  for  women,"  but  no  action  was  taken. 

Labob  Leoisiation  in  1871. 
Governor  Claflin  incorporated  the  following  remarks  on  the 
labor  question  in  his  address  for  1871,  and  the  matter  was 
referred  to  the  usual  joint  special  committee  of  eleven,  three 
from  the  Senate,  and  eight  from  the  House. 

<«  The  Labor  Question. 

*' As  the  guardians  of  the  public  welfare,  you  are  called  upon  to 
do  everything  that  legislation  can  properly  effect  to  improve  the 
physical,  mental  and  moral  condition  of  joor  constituents,  espe- 
cially of  those  whose  daily  toil  contributes  so  largely  to  the  prosper- 
ity of  our  vast  manufacturing  interests.  To  promote  this  end  the 
Board  of  Health  are  activel}'  pursuing  their  investigations  into  the 
sanitary  condition  of  manufactories  and  the  dwellings  connected 
with  them. 

''The  Bureau  of  Labor  is  also  particularly  charged  to  inquire  into 
and  secure  the  enforcement  of  laws  in  regard  to  the  schooling  of 
children,  and  to  report  on  the  general  condition  of  the  productive 
industry  of  the  Commonwealth.  In  the  last  twenty  years,  legisla- 
tion has  been  wise  and  efficient  in  behalf  of  this  important  interest, 
but  there  is  still  room  for  advance,  and  the  time  has  now  come  to 
inquire  whether  the  hours  of  labor  in  manufactories,  established  by 
law,  may  not  be  limited  with  great  advantage  to  both  employers  and 
the  employed.  Of  course  this  does  not  directly  affect  the  question 
of  wages,  which  cannot  properly  be  determined  by  legislation.    The 
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report  of  the  Bureau  of  Labor,  containing  many  interesting  statis- 
tical statements,  will  soon  be  laid  before  you  for  your  information/' 

Three  Acts  and  one  Besolve  passed,  as  given  below,  had 
special  reference  to  labor  and  laborers. 

**  Chap.  280,  Acts  of  1871. — ^Tenement  or  lodging-house  Act  pro- 
vides for  ventilation,  fire-escapes,  sewerage,  etc.,  therein. 

*'  Chap.  828,  Acts  of  1871. — Women's  Economical  Garden  Home- 
stead League  incorporated. 

''  Chap.  824,  Acte  of  1871.— Boston  Co-operative  Building  Com- 
pany incorporated. 

*'  Chap.  82,  Resolves  of  1871.— Bureau  of  Statistics  of  Labor 
directed  to  prepare  a  plan  for  a  system  of  half-time  schools." 

The  ten-hour  law  again  received  legislative  attention. 
Twenty-two  petitions  for  such  a  law  were  presented  in  the 
Senate  and  twenty-six  in  the  House.  A  ten-hour  bill  was 
passed  to  a  third  reading  in  the  House  by  a  vote  of  131  to  46, 
was  amended  and  engrossed,  100  to  61.  The  Senate  refused 
a  third  reading,  8  to  26. 

The  petitions  for  an  eight-hour  law,  for  employes  of  the 
State,  cities  and  towns,  numbered  eight  in  the  Senate,  and 
eight  in  the  House,  but  both  branches  referred  them  to  the 
next  general  court. 

Besides  the  above  petitions,  three  were  introduced  in  favor 
of  ^Garden  Homesteads*'  for  women,  and  one  for  a  half- 
time  school  law  for  working  children. 

Labor  Legislation  in  1872. 
The  newly  elected  Governor  Washburn,  in  his  address, 
considered  at  length  the  growing  and  ever-recur|;ing  problem 
of— 

"  The  Labor  Question. 

"  I  commend  to  your  candid  and  cordial  consideration  the  varied 
interests  of  those  who  are  denominated  the  laboring  portion  of  our 
citizens.  The  question  of  practical  concern  is  not  so  much  whether 
the  condition  of  this  class  is  better  or  worse  here  than  in  other  sections 
of  the  country,  as  whether  that  condition  is  satisfactory,  whether  it 
is  what  it  might  be  made  by  honest  and  resolute  endeavor,  what  it 
should  be  made  by  those  who  have  the  well-being  of  the  Common- 
wealth deeply  at  heart.    To  this  question  I  am  sure  no  one  will 
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venture  an  affirmative  reply.  Neither  is  it  of  paramount  importance 
to  determine  whether  the  situation  of  this  large  body  of  persons  Is 
better  or  worse  than  it  was  formerly.  Our  view  should  be  forward, 
and  not  backward. 

'^  Many  seem  to  hold  the  opinion  that  if  the  workingmen  and 
workingwomen,  as  they  are  commonly  designated,  receive  constant 
emplo^'^ment  and  are  adequately  remunerated;  if  they  gain  the 
needM  bread  and  meat  in  exchange  for  their  labor ;  if  they  have 
comfortable  homes  and  enough  for  the  decent  support  of  themselves 
and  their  families,  it  is  their  duty  to  be  therewith  content.  Bot 
this  is  a  narrow  judgment  of  th^  matter  in  issue.  They  ought  not 
only  to  perform  their  daily  tasks  faithfully,  but  be  so  circumstanced 
that  they  will  perform  them  cheerfully.  In  so  far  as  lies  within 
our  power,  we  ought  to  remove  every  just  cause  of  ccaiiplaint. 
Every  human  being  should  have  higher  and  nobler  aspirations  than 
mereiy  to  provide  food  and  clothing  for  the  body.  This  should 
never  content  him.  The  head  of  a  family  ought  to  have  time  for 
study,  thought,  reading,  recreation,  innocent  pleasure ;  he  properly 
desires  to  give  his  children  a  better  education  than  he  had,  and 
fhrnish  them  advantages  superior  to  those  he  himself  enjoyed. 

^^  The  fact  that  there  is  unrest  and  dissatisfaction  when  man  is 
confined  to  unremitting  toil,  is  one  of  the  brightest  and  most 
healthy  omens  of  the  times.  It  is  an  indication  that  his  better 
nature  is  struggling  for  emancipation ;  it  is  a  hopefhl  sign  of  finer 
and  nobler  manhood  in  the  future.  -  Such  efforts  for  improvement 
should  never  be  discouraged,  but  always  encouraged.  That  there 
ever  have  been  and  ever  will  be  grades  of  society,  is  true  enough ; 
the  statesman  should  seek  to  diminish  the  distance  between  the  ex* 
tremes  by  elevating  the  lower.  It  has  been  said  that  as  soon  as  the 
materials  for  the  construction  of  society  were  brought  together  they 
proceeded  forthwith  to  arrange  themselves  in  layers, — the  stronger, 
more  nimble  and  more  cunning  of  the  living  constituents  climbing  to 
the  higher  places,  and  forcing  upon  those  below  the  office  of  uphold- 
ing them  in  ilheir  elevation.  As  the  pyramid  was  originally  baUt, 
so  it  remains  in  its  general  design.  Within  the  heaving  maas  of 
multitudinous  life,  individual  atoms  are  constantly  changing  places, 
but  without  destroying,  however  much  disturbing,  the  primitive  dis- 
tribution into  layers.  These  are  still  disposed,  one  above  the  other, 
in  a  gradually  diminishing  series.  It  is  so  natural  to  feel  that  what 
always  has  been  must  always  be,  that  we  are  too  apt  to  content 
ourselves  with  things  as  we  find  them.'  But  this  is  the  dictate 
neither  of  wisdom  nor  of  pi-udence.  Standing  still  is  not  the 
province  of  society ;  it  must  either  advance  or  retrograde.  Espe- 
cially, under  such  a  government  as  ours,  is  change  almost  a  normal 
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oonditioD  and  an  inherent  necessity.  The  pyramid  continues  t 
lift  itself  as  an  entirety ;  bat  atoms  in  the  bottom  layer  of  t< 
may  be  in  the  top  layer  of  to-morrow.  Hence  one  reason  w 
becomes  us* to  fairly  and  honestly  examine  the  condition  o 
laboring  classes,  upon  whom  the  whole  superstructure  of  the  s 
organism  rests.  Because  they  are  a  part  of  ourselves,  it  devt 
upon  us  to  relieve  them,  as  far  as  possible,  from  the  grievance 
which  they  are  subjected.  Their  existence  is  not  separate  froc 
existence  of  the  State ;  what  tends  to  their  welfare  is  calculate 
promote  the  general  welfare ;  in  the  last  analysis  their  intere 
identical  with  the  interest  of  the  upper  classes ;  the  least  add 
to  their  comfort  is  a  gain  to  the  whole  community,  and  if  their 
is  considered  in  the  right  spirit  there  is  no  good  cause  for  am 
nistic  feeling.  The  question  raised  by  them,  and  in  their  behalf 
never  be  adjusted  by  the  two  extremes, — those  anxious  to  s( 
the  greatest  possible  amount  of  pay  for  the  least  possible  work, 
those  anxious  to  obtain  the  greatest  possible  amount  of  worl 
the  least  possible  pay.  Nor  will  relief  come  with  the  determini 
how  many  hours  shall  constitute  a  legal  day's  work.  For  no  p< 
can  be  fixed  which  should  be  applicable  alike  to  all.  The  ingei 
skilled  laborer,  who  uses  mind  as  well  as  muscle,  cannot  a 
himself  the  same  number  of  hours  to  his  task  as  he  who  m< 
handles  the  hoe  or  shovel,  holds  the  plough  or  drives  the  oxen, 
the  trowel  or  weaves  at  the  loom.  The  great  desideratum  i 
determine  what  would  be  a  fait  division  of  profits  between  the 
ployer  and  the  employ^.  Settle  the  question  as  to  compensi 
per  hour,  and  there  will  be  no  serious  difficulty  about  the  numb 
hours. 

*^  Let  us  not  expect  to  adjust  the  issue  confronting  us  by  lectu 
the  laboring  classes.  We  must  be  willing  to  meet  them  on  \ 
own  ground,  and  discuss  the  matter  at  stake  from  their  poii 
view.  We  must  not  only  believe  in  the  necessity,  but  have  fail 
the  practicability  .of  cultivating  the  soil.  Plough  it  thorou^ 
enrich  it  as  may  be  necessary,  prepare  it  to  the  utmost  foi 
abundant  crop.  However  barren  it  may  appear  to  superficial  o) 
vation,  it  is  capable  of  almost  indefinite  improvement.  I  come 
to  your  earnest  attention  the  results  which  may  be  wrought  ou 
the  Bureau  of  Statistics  of  Labor.  I  doubt  not  you  will  weU 
any  and  every  fact  tending  to  throw  light  upon  the  solution  of 
great  labor  problem.  A  subject  so  vital  to  the  Commonweall 
the  question  whether  the  daily  life  of  a  majority  of  its  citizens 
be  enlarged  and  improved  must  not  be  ignored,  and  should  rec 
no  secondary  consideration  at  your  hands.*' 
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The  secured  legislation  is  summarized  below : — 

'<  Chap.  86,  Acts  of  1872. — An  Act  anthorizing  cities  and  towns 
to  establish  industrial  schools. 

'^  Chap.  281,  Acts  of  1872. — An  Act  amending  the  statutes  in  re- 
lation to  imprisonment  of  poor  debtors. 

^^  Chap.  818,  Acts  of  1872. — ^An  Act  extending  the  proTisions  of 
the  lien  law. 

'^  Chap.  848,  Acts  of  1872. — An  Act  to  secure  cheap  morning  and 
evening  trains  on  railways  for  the  use  of  workingmen.'* 

The  bureau  report  in  relation  to  depositors  in  savings 
banks  provoked  much  discussion.  The  matter  was  referred 
to  the  committee  on  banks  and  banking,  and  they  reported  a 
Resolve  declaring  the  disbelief  of  the  legislature  in  the  figures 
given  by  the  bureau.  The  Resolve  was  defeated  in  the  House, 
69  to  72.  A  motion  was  also  made  in  the  House  to  abolish 
the  bureau  on  the  first  of  September,  1872,  but  the  bureau 
was  sustained,  103  to  71. 

The  petitions  for  a  ten-hour  law  were  few.  A  bill  was 
introduced,  passed  by  the  House,  and  rejected  by  the, Senate. 
The  eight-hour  petitioners,  again,  were  allowed  to  withdraw. 

Labor  LegisiatiOn  in  187S. 
Governor  Washburn,  in  his  second  address,  manifested  bis 
belief  in  the  importance  of  the  labor  movement  by  a  lengthy 
consideration  of  the  subject. 

^^  Three  annual  reports  by  the  Bureau  of  Statistics  of  Labor  have 
been  laid  before  the  public,  and  the  fourth  will  be  submitted  to  yon 
in  due  time.  Those  who  were  most  instrumental  in  the  creation  of 
this  bureau  generally  admit  that  it  has  not  fulfilled  their  expecta- 
tions. Nearly  every  branch  of  the  labor  movement  has  openly  and 
decidedly  expressed  dissatisfaction  with  its  methods  and  its  results, 
and  I  am  not  aware  that  capitalists  and  employers  have  expressed 
any  particular  gratification  therewith.  What  course  shall  be  pur- 
sued in  reference  to  this  department  is  a  question  that  challenges 
your  careful  and  thoughtful  deliberation. 

''  While  it  may  be  confessed  that  the  investigations  of  the  bareaa 
have  not  been  so  thorough  and  complete  as  to  commend  its  conclu- 
sions to  universal  assent,  it  must  be  borne  in  mind  that  its  reports 
contain  our  only  official  statements  on  the  subjects  of  which  they 
treat,  and  have  been  printed  and  circulated  If  public  authority. 


seeking  Information  as  to  the  social  condition  of  Maas&clinBetts. 
They  have  been  dted,  and  will  ^ain  be  cited,  In  the  debates  of 
Congress  apon  measures  proposed  for  the  protection  and  enla^e- 
ment  6t  onr  Indaatries,  as  showing  how  the  benefits  of  snoh  protec- 
tion are  dietribnted.  If  they  give  a  false  or  partial  picture  of  the 
relations  of  labor  to  capital  in  our  Commonwealth,  the  remedy  for 
complaint  on  this  head  must  be  sought,  not  In  discontinning  the  in- 
vestigation upon  which  we  have  entered,  but  in  lifting  it  to  a  higher 
and  broader  level,  making  It  more  thorough,  and  conducting  it  with 
lai^er  ainjs.  ■ 

"  Whether  a  laborer  can  accomplish  as  much  In  one  hour  as  he  con 
in  two,  whether  the  machinery  in  a  well-managed  factory  can  turn 
out  as  many  yards  of  cloth  in  eight  hours  as  in  ten, — these  problems 
the  Massachusetts  Yankee  may  safely  be  left  to  solve  for  himself 
without  official  aid  or  promfiting.  But  we  ought  approximately  to 
know,  for  instance,  how  many  grown  persons  there  are  in  the  State, 
not  prevented  from  labor  by  vice,  indolence  or  physical  infirmity, 
who  cannot  procure  comfortable  homes  for  themselves  and  their 
dependents,  foir  education  for  their  children,  adequate  provision  for 
sickness  and  old  age,  and  sufficient  leisure  for  the  comprehension 
and  dlEChai^  of  the  duties  of  citizenship.  The  incapacity  to  pro- 
care  this  is  poverty.  We  ought  to  know  whether  the  proportion  of 
such  persons  is  increasing  or  diminishing ;  whether  our  l^slation 
hastens  or  can  be  made  to  hasten  the  decrease  or  counteract  the 
increase.  If  there  is  carried  on  in  the  State  any  business  so  unre- 
munerative  that  it  will  not  permit  the  employers  to  pay  those  em- 
ployed Buch  wages  as  are  necessarj'  to  keep  them  from  poverty, 
however  desirable  that  business  may  be,  it  ought  to  cease.  And 
surely  we  ought  to  know,  if  it  be  possible  to  ascertain,  whether 
there  are  really  among  us  employers  who  are  laying  up  great  riches 
for  tbemselves  by  keeping  their  employes  in  a  condition  of  impov- 
erished  dependence. 

"  In  order  to  secure  statistical  information  on  these  and  other 
related  issues,  different  instrumentalities  from  thoee  now  in  nse  will 
be  required.  A  schedule  should  be  oarefUIy  prepared  by  the  legis- 
lature, with  the  aid  of  competent  assistance,  indicating  the  facts 
desired  from  every  city  and  town  in  the  Commonwealth.  In  the 
small  towns  these  facts  might  be  gathered  by  the  assessors ;  in  the 
larger  towns,  nnder  the  direction  and  superintendence  of  the  select- 
men ;  and  in  the  cities,  by  wards,  through  ^pointees  of  the  mayor 
and  aldermen.  Special  returns  should  also  be  required  from  all 
saviugs  banks  and  such  other  institutions  as  can  throw  light  on  the 
general  inquiiy.    Statistics  from  a  few  scattered  points  or  isolated 
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establishments  will  not  sufQce ;  they  mast  be  oomprehensive  or  the 
conclusions  founded  on  them  will  be  valueless  and  misleading. 
There  may  be  objections  to  the  plan  thus  suggested  for  solving  the 
difficulty  in  which  we  now  find  ourselves.  If  your  honorable  bodies 
will  present  a  better  one,  I  shall  be  most  happy  to  join  you  in  its 
adoption.  But  in  my  judgment,  neither  the  well-being  of  our  people 
nor  the  good  name  of  our  State  will  permit  us  to  rest  in  non-action. 
The  relations  of  capital  and  labor,  of  employer  and  emplo}-^, — 
these  are  issues  that  will  not  down  at  any  man's  bidding.  The 
questions  are  among  the  gravest  and  most  vital  of  the  time ;  they 
*  cannot  be  thrust  aside  ;  they  will  be  heard  ;•  they  must  be  discussed ; 
they  justly  insist  upon  a  practical  answer.'' 

The  three  matters  of  legislation  following  had  special  refer- 
ence to  the  bureau : — 


(( 


Chap.  377,  Acts  of  1873. 


'^  Sect.  5.  The  salary  of  the  chief  of  the  bureau  of  statiatics  on  the  sub- 
ject of  labor,  abaU  be  at  the  rate  of  three  thousand  dollars  per  annum." 

'^  Chap.  63,  Resolves  of  1873. — Resolve  in  relation  to  the  Bureau 
of  Statistics  of  Labor. 

^^  Resolved,  That  so  much  of  chapter  one  hundred  and  two  of  the  reeolres 
of  the  year  eighteen  hundred  and  sixty-nine,  as  requires  the  bureau  of  sta- 
tistics  on  the  subject  of  labor  to  h»ve  its  headquarteis  in  the  state  house,  is 
repealed/' 

^^  Chap.  66,  Resolves  of  1873. — Resolve  relative  to  the  Bureau  of 
Statistics  pf  Labor. 

"  Resolved,  That  in  addition  to  the  sum  of  five  thousand  dollars  heretofore 
appropriated  for  the  purposes  of  expenses  and  clerical  services  of  the  bureau 
of  statistics  of  labor,  there  be  allowed  and  i>aid  out  of  the  treaaury  the 
further  sum  of  twenty-five  hundred  dollars,  which  sum  is  hereby  appropri- 
ated." 

An  order  was  also  passed  directing  that  ibe  reports  of  the 
bureau  be  numbered  and  classified  among  the  public  docu- 
ments. 

Other  secured  legislation  is  comprehended  in  the  succeed- 
ing statement. 

«<  Chaps.  262  and  279,  Acts  of  1873.— Acts  to  secure  the  attend- 
ance of  children  at  school.  (Twenty  weeks  for  children  between 
eight  and  twelve.) 

^^  Chap.  306,  Acts  of  1873. — An  Act  authorizing  towns  to  pay 
such  sums  as  they  see  fit  towards  maintaining  public  libraries. 
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"Chap.  6,  Resolves  of  1878. — A  Resolve  appropriating  fifteen 
thonsand  dollars  to  represent  the  industries  and  edncational  system 
of  the  State  at  the  Vienna  Exposition." 

Labor  matters  occupied  much  of  tbe  time  of  the  legislature 
of  1873.  A  change  to  the  oflScers  of  the  bureau  was  called 
for,  and  rumors  of  abolishment  seemed  likely  to  eud  in  fact. 
Thirty-three  petitions  against  abolishment  were  put  in,  many 
praying  for  increased  powers  and  appropriations.  Two  me- 
morials against  abolishment  were  received  from  Pennsylvania, 
one  from  the  American  Statistical  Society,  and  tbe  Society  of 
InterDattonaliats  in  Boston  filed  a  remonstrance.  The  officers 
for  the  next  term  of  two  years  were  new  men,  and  the  vexed 
question  was  dropped. 

A  ten-hour  bill  for  women  and  children  was  passed  in  tbe 
House,  and  rejected  by  the  Senate.  Both  branches  again  gave 
the  eight-hour  petitioners  leave  to  withdraw. 

Labor  Leqislatiom  m  1874. 

Governor  Washburn's  state  papers  upon  the  question  of 

labor  bad  attracted  much  attention  during  tbe  past  two  years, 

and  his  address  for  1874  gave  tbe  subject  more  prominence 

than  ever.     He  said,  regarding — 

"  Labor  Beform. 
"  Tbe  aounal  report  to  be  presented  for  your  consideration  in  due 
season  by  the  Labor  Bureau,  will  indicate  what  has  been  done  by 
the  present  organization  during  the  past  six  months.  Of  course 
no  very  elaborate  investigations  can  be  undertalcen  and  completed 
in  that  space  of  time.  But  you  will  have  a  right  to  inquire  whether 
an  honest  endeavor  has  been  made  to  obtain  information  that  will  aid' 
in  determining  what  measures  are  necessary  to  elevate  and  improve- 
the  condition  of  the  great  mass  of  laboring  men  and  women  in  this 
CommoDwealtb.  The  bureau  should  not  be  continued,  in  order  to 
fbrnish  a  desired  position  or  coveted  salary  to  this  or  that  individual. 
When  it  ceases  to  collect  facts  and  statistics  calculated  to  assist 
statesmen  in  working  out  the  problem  of  industrial  reform,  its  use- 
flilness  will  be  at  an  end,  and  it  should  be  discontinued  or  radically 
changed  In  management.  Nor  should  it  be  run  in  order  to  farther 
some  pet  scheme  of  this  theorist  or  that  mere  enthusiast.  Its  ob- 
ject sliould  be  to  deal  with  statistics,  to  keep  back  nothing,  to  cover 
up  nothing,  to  present  no  one-sided  picture,  but  as  far  as  possible 
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to  collect  all  the  facts,  and  leave  them  to  speak  for  themselyeB. 
And  when  the  investigation  is  made  so  broad  and  comprehensive, 
that  it  will  be  impossible  to  gainsay  the  conclusion,  I  do  not  doabi 
that  every  sensible  man  will  see  the  necessity  for  steps  to  better  the 
situation  of  the  laboring  classes. 

^^  A  hasty  glance  at  the  condition  of  the  children  of  these  classes 
in  many  of  our  large  manufacturing  communities,  is  sufficient  to 
convince  the  most  sceptical  that  important  changes  are  imperatively 
demanded  as  soon  as  they  can  be  brought  about.  The  assumption 
of  our  laws  is,  that  the  highest  intelligence  is  the  highest  good  of 
the  entire  people.  Ignorance  is  dwarfing  to  the  individual,  and 
dangerous  to  society.  It  is  wiser  economy  to  sustain  the  common 
school  than  the  reform  school,  the  normal  school  than  the  house 
of  correction,  the  college  than  the  penitentiary.  The  State  assames 
that  the  physical,  mental  and  moral  treasures  embraced  in  what  we 
call  childhood,  are  so  much  capital  belonging  to  the  community  as 
well  as  to  the  parents.  And  it  has  been  well  said  that  the  State 
undertakes  to  provide  for,  invest,  develop  and  look  after  this  child- 
hood treasure,  in  such  a  way  that  it  shall  pay  the  highest  dividends 
to  the  Commonwealth.  No  distinction  of  outward  condition,  whether 
it  be  of  wealth  or  poverty,  of  birth  or  race,  can  be  allowed  to  inter- 
fere with  the  purpose  of  the  State.  She  claims  the  right  and  respon- 
sibility of  providing  a  good  common-school  education  for  every 
child  within  her  borders,  at  the  public  expense.  She  starts  them  all 
upon  the  highway  toward  useful  and  honorable  manhood  and  woman- 
hood. That  she  advances  and  maintains  this  theory  is  one  of  the 
crowning  honors  of  our  good  Commonwealth. 

'^  In  the  first  communication  which  I  had  the  honor  to  make  to 
the  legislature  of  the  State,  I  presented  figures  showing  that  nearly 
all  our  children  were  attending  a  school  of  some  sort.  But  a  closer 
and  more  thorough  investigation  reveals  a  state  of  things  that  I  did 
not  then  suppose  existed.  I  find  many  thousand  children  in  oar 
crowded  cities  and  manufacturing  establishments,  who  never  enter  a 
school-room,  and  are  growing  up  without  even  the  rudiments  of  what 
we  call  education.  The  number  of  this  class  seems  to  be  increasing 
yearly',  not  because  of  a  change  for  the  worse  in  public  sentiments 
but  because  the  facts  of  the  case  have  not  been  sufiSdently  well 
■understood  in  any  quarter. 

^^  The  blame  for  the  deplorable  condition  of  things  that  really 
exists  in  our  manufacturing  establishments,  is  often  quite  as  much 
with  the  employes  as  with  the  employers.  Families  frequently  move 
to  manufacturing  localities  for  the  express  purpose  of  obtainii^ 
employment  for  children.  The  anxiety  of  parents  to  reap  the  fruits 
of  the  constant  labor  of  their  children  is  so  great,  that  they  are 
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quite  willing  to  neglect  all  provision  for  their  mental  or  moi         I 
are*    I  do  not  doubt  the  wisdom  of  the  statute  which  i         i 
children  between  the  ages  of  five  and  fifteen  years  to  be 
school,  and  I  know  how  indispensable  pure  air  and  out-do< 
else  are  to  their  health  and  development,  yet  there  is  no  incc 
able  number  of  parents  whose  necessities  seem  to  compel  1 
seek  employment  in  mills  and  manufactories  for  every  met         < 
their  families  who  is  able  to  work.    The  struggle  for  exist 
snch  that  they  cannot  stop  to  inquire  whether  the  impure 
long  confinement  of  these  establishments  are  conducive  to  the         i 
and  vigorous  growth  of  boys  and  girls. 

**  Under  these  circumstances,  I  am  inclined  to  think  that  tl 
lish  system  of  half-time  is  worthy  of  imitation.    If  we  cou 
vide  that  no  boy  or  girl  under  fifteen  years  of  age  should         [ 
ployed  in  any  mill  or  manufactory  for  more  than  half  the  tii         [ 
then  make  provision  that  the  other  half  should  be  spent  in 
and  at  out-door  sports  and  exercise,  we  should  institute  a         ; 
rich  in  promise  of  reform  and  deserving  of  fair  and  impartit        ! 

**  Though  a  statute  provision  fixing  the  number  of  hou 
operatives  shall  be  required  to  work  never  has  appeared  U 
snch  vital  importance  as  some  consider  it,  yet  I  fVeely  adm 
there  is  one  aspect  of  the  matter  which  seems  to  entitle  the  qi 
of  enacting  such  a  statute  to  careful  consideration. 

*^  While  as  a  general  proposition  it  may  be  desirable  to  lea 
ployers  and  employes  free  to  agree  upon  prices  and  hours  of        i 
yet  the  State  cannot  afford  to  be  utterly  regardless  of  the        i 
and  social  well-being  of  a  large  class  of  its  citizens  for  feai        i 
terfering  with  some  established  custom  or  some  prevailing  a 
That  the  strength  of  the  operatives  in  many  of  our  mills  is  1 
ing  exhausted,  that  they  are  growing  prematurely  old,  and  ths        t 
are  losing  the  vitality  requisite  to  the  healthy  enjoyment  of 
opportunity,  are  facts  that  no  carefhl  and  candid  observer  will 
Ten  hours  is  the  standard  of  the  longest  day's  work  known         i 
branch  of  mechanical  industry  in  this  Commonwealth  out 
portion  of  our  large  manufacturing  corporations.    What  wo        t 
lost  to  employers,  and  what  would  not  be  gained  to  emploj 
adopting  the  ten-hour  system  in  these  establishments? 

**  Furthermore,  the  large  majority  of  operatives  in  many  i 
mills  are  of  foreign  birth.  What  is  to  be  done  with  them?  i 
are  we  to  protect  ourselves  from  the  ignorance  that  is  gei  i 
their  misfortune  rather  than  their  fault?  How  are  we  to  e 
them  into  unity  of  aspiration  and  purpose  with  native-bom  cit  ! 
Shall  we  work  them  so  many  hours  a  day  that  they  will  have  i  i 
strength,  interest  nor  time  for  becoming  acquainted  with  oui       \ 
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tutions  and  our  aims  as  a  people  ?  Or  shall  we,  by  shortening  their 
hours  of  labor,  and  the  establishment  of  evening  schools,  if  need 
be,  educate  them,  fit  them  for  the  duties  of  citizenship,  and  make 
them  a  part  of  ourselves?  Unless  something  of  this  sort  is  done, 
while  the  census  returns  may  show  accumulation  and  enlargement, 
there  can  be  no  increase  of  living  power.  K  we  are  to  have  in  the 
fiiture  a  healthful  growth  of  the  body  politic,  all  these  different  ele- 
ments of  population  must  be  blended  into  one  harmonious  whole. 
This  will  be  a  work  of  time  and  patience,  I  very  well  know,  but  we 
cannot  go  on  indefinitely  without  some  broader  and  deeper  consider- 
ation than  we  have  yet  given,  as  a  community,  to  the  well-being  of 
those  among  us  from  foreign  parts. 

^'  The  limit  of  a  day's  work  to  three-fourths  of  the  laboring  class 
in  this  Commonwealth  being  ten  hours,  I  am  not  able  to  see  that 
any  great  detriment  would  result  if  the  same  limit  should  be  ex- 
tended to  the  other  fourth.  I  have  no  hesitancy  in  recommending 
that  the  experiment  be  tried,  and  you  may  anticipate  executive  ap- 
proval if  you  enact  a  ten-hour  law.  I  know  of  no  reason  why  it 
should  not  apply  as  well  to  male  as  to  female  operatives.  Much  is 
said  about  the  importance  of  elevating  labor ;  but  it  is  difficult  to 
see  how  this  can  be  done,  except  as  we  elevate  the  laboring  man 
and  woman.  Make  better  provision  for  their  instruction,  assist 
them  in  the  development  of  the  higher  faculties  of  their  natures, 
encourage  them  to  secure  comfortable  homes  of  their  own,  and  you 
awaken  capabilities  that  have  hitherto  slumbered,  and  give  them 
enlarged  hopes  and  brighter  aspirations  for  the  future.  Every  new 
homestead  will  inspire  its  occupant  with  new  energy.  It  will  bring 
him  to  a  personal  interest  in  the  government  of  which  he  is  a  mem- 
ber, and  make  of  him  a  stronger  and  worthier  citizen  in  every 
respect.  Indeed,  there  is  very  little  worth  in  a  man  if  the  owner- 
ship of  home  does  not  stimulate  him  in  a  thousand  honorable  and 
ennobling  ways.  He  who  has  been  actively  instrumental  in  lifting 
one  deserving  family  into  this  new  sphere,  has  done  better  service 
to  the  laboring  class  than  the  noisy,  frothy  demagc^ue  will  do  in  a 
lifetime. 

'^  It  is  a  requirement  of  the  constitution  that  the  census  of  the 
State  shall  be  taken  in  1875.  This  affords  an  opportunity  that  we 
ought  neither  to  neglect  nor  misuse.  Along  with  legislation  for 
giving  effect  to  the  census  requirement,  I  hope  provision  will  be 
made  for  as  searching  an  inquiry  by  the  Labor  Bureau  as  is  prao- 
ticable,  into  the  social  condition  of  our  working  classes.  An  honest 
and  thorough  investigation,  conducted  in  a  manner  to  command 
confidence,  would  enable  us  to  see  ourselves  as  we  really  are,  much 
more  clearly  than  we  now  can,  and  furnish  the  data  on  which  to 
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The  following  ReBoIre  had  particular  relation  to  the  bureau 
work ; — 

"  Chap.  62,  Reaolvea  of  1874.— Resolve  concomiog  the  Education 
of  children  employed  in  manufacturing  eatablishmentB. 

"  Betolttd,  That  the  hnrean  of  statistics  on  tbe  snbject  of  labor  ia  directed 
to  prepare  a  plan  for  the  education  of  chitdren  employed  in  manufacturing 
establialimeiitB,  and  report  the  same  to  the  next  gentral  court  with  tbe  oext 
tumaal  report  of  eaid  bnreaa." 

Additional  labor  legislation  is  given  below.  The  text  of 
the  Act  in  relation  to  the  census  and  industrial  statistics  will 
be  found  in  its  proper  section  in  this  rolume. 

"Chap.  221,  Acts  of  1874.— An  Act  establlahing  the  hours  of 
labor  at  sixty  per  week  for  women,  and  children  under  eighteen 
years  of  age.  * 

"  Sect.  1.  No  minor  under  the  age  of  eighteen  years,  and  no  woman  over 
that  age,  shall  be  employed  in  laboring  by  any  peraon,  firm  or  oorporation 
in  any  manufacturing  establishment  in  this  Commouwealth  more  thau  ten 
hours  in  any  one  day,  except  when  it  is  necessary  to  make  repairs  to  pre- 
vent the  stoppage  ur  interruption  of  the  oidinary  mnning  of  the  machinery : 
provided,  luncavr,  that  a  different  apliortionment  of  the  hours  of  labor  may  be 
made  for  the  sole  purpose  of  giving  a  shorter  day's  work  for  one  day  of  the 
week ;  but  is  no  case  shall  the  hours  of  labor  exceed  sixty  per  week. 

"Sect.  St.  Any  such  person,  Arm  or  corporation  which  wilfully  employs 
•ny  minor  or  woman,  or  which  wilfully  has  in  its  employment  any  minor  ot 
woman  eoDtrary  to  the  provisions  of  this  act,  and  any-snperint«DdeDt,  over- 
Mer  or  other  agent  of  any  snch  person,  firm  or  corporation,  who  wUfuUy  * 
employs  any  minor  or  woman  in  laboring  for  any  such  peraon,  Uim  or  corpo- 
ntion,  and  any  parent  or  guardian  of  ench  minor  who  permits  snoh  minor 
to  work  (H  be  so  employed  contrary  to  tbe  provisions  of  this  act,  shall,  for 
each  offence,  be  punished  by  a  fine  not  exceeding  fifty  dollars,  to  be  recov- 
ered on  complaint  iu  any  court  of  competeut  Jnriadietion,  and  all  prosecn- 
tions  for  offences  under  this  act  shall  be  begun  within  one  year  from  the 
eommlsBioQ  thereof  Mo  building  or  premises  used  solely  for  the  pnrpoeea 
of  a  dwelling  shall  be  deemed  a  manufacturing  establishment  within  the 
meaning  of  this  act. 

"  Sect.  3.    This  act  shall  take  effect  upon  the  firet  day  at  Oetobet  next. 

"  Chap.  279,  Acta  of  1874. — An  Act  preventing  the  appearance 
of  children  nnder  flfteeo  as  acrobats,  oontortioniats,  etc. 

"  Chap.  386,  Acts  of  1874.— An  Act  to  provide  for  taking  the 
industrial  statistics  and  deoennial  oensos  of  the  Commonwealth. 
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^<  Chap.  393,  Acts  of  1874. — ^An  Act  regulating  deposits  in  aav- 
ings  banks." 

As  has  been  indicated,  a  ten-hour  law  for  women  and  chil- 
dren was  passed,  but  only  after  determined  and  long-con- 
tinued opposition.  The  various  drafts  of  the  bill  were  in 
turn  referred  to  the  judiciary  committee,  the  attorney-gen- 
eral, and  to  a  conf<»pence  committee.  Several  remonetranoes 
against  a  ten-hour  law  were  presented.  At  one  stage  the 
president  of  the  Senate,  by  his  casting  vote,  secured  the  en- 
actment of  the  bill.  The  vote,  however,  was  reconsidered, 
and  but  for  a  rule  prohibiting  amendments  of  engrossed  bills, 
would  have  been  amended ;  as  it  was,  it  was  recommitted. 
The  final  vote  in  the  Senate  was  21  to  11.  The  only  yea  and 
nay  vote  of  the  House,  in  the  early  stages  of  the  bill,  was 
111  to  19.  But  for  the  election  of  Governor  Washburn  to  the 
United  States  S^aate,  his  name  would  have  aj^eared  offi- 
cially upon  the  law. 

Labor  Leoislatiok  of  1875. 

Governor  Graston,  in  his  address,  thus  referred  to  labor 
matters  :— 

^'  I  earnestly  commend  to  your  oareAil  consideration  this  great 
subject  of  skilled  labor.  It  is  of  vital  interest  to  a  manafactnring 
people,  and  I  trust  that  your  fostering  care  of  it  will  be  apparent  in 
such  legislation  as  may  promote  the  welfare  and  renown  of  our 
Commonwealth  and  country.  The  Act  of  1867,  chapter  285,  pro- 
vides that  no  child  under  the  age  of  ten  years  shall  be  emploj'ed  in 
any  manufacturing  or  mechanical  establishment,  and  no  child  be- 
tween the  ag^s  of  ten  and  fifteen  years  shall  be  so  employed,  unless 
he  has  attended  school  for  three  months  in  the  year  next  preceding 
snch  employment,  nor  unless  he  shall  attend  schocd  at  least  three 
months  in  each  year  daring  the  continuance  of  such  employment. 

^^The  Act  of  1874,  chapter  221,  provides  that  no  minor  under 
the  age  of  eighteen  years,  and  no  woman  over  that  age,  shall  be 
employed  in  any  manufacturing  establishment  more  than  ten  hours 
in  any  one  day,  or  sixty  hours  in  any  week. 

^'  These  two  Acts  affed;  deeply  the  welfare  of  the  Commonwealth. 
They  both  have  my  cordial  approval.  To  carry  out  the  ^irit  of 
such  legislation,  the  education  of  the  operatives  in  Massachusetts 
should  receive  the  thoughtfhl  consideration  of  the  l^slatore*  For 
persons  so  employed,  half-time  schools,  which  have  been  introdaeed 
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with  great  snocess  into  both  the  manufacturing  and  agri 
districts  of  Great  Britain,  seem  to  me  the  best  ezpedien 
problem  has  already  been  presented, — whether  in  a  public 
instruction  in  practical  pursuits  which  may  enable,  or  assis 
abling,  the  pupil  to  earn  a  livelihood  in  early  years,  shouk 
joined  with  the  customary  tuition.  In  manufacturing  comm 
this  form  of  instruction  cannot  be  properly  or  safely  ne 
The  necessities  of  the  pupil  and  the  public  interests  alike 
that  those  whose  inheritance  is  that  of  labor,  shall  have  I 
time  and  opportunity  for  instruction,  and  for  a  kind  of  ins 
which  shall  give  to  labor  intelligence,  and  consequently  in 
value  and  compensation.  Half-time  schools  have,  in  som< 
divided  the  hours  of  the  day  between  instruction  and  labor 
have  taken  entire  days  for  each ;  while  others,  again,  preser^ 
alternations,  have  taken  entire  periods,  consisting  of  several 
for  each.  The  selection  between  these  plans  may  be  infiue 
the  kind  of  industry  in  which  persons  are  engaged.  As  a 
rale,  the  evidence  of  experience  is  in  favor  of  the  division 
day.  It  is  shown  by  those  engaged  in  instruction,  that  h 
scholars,  as  a  rule,  are  quite  equal  in  average  attainments  1 
who  have  fhll  school  hours  without  the  alternations  of  work. 
*^  A  Resolve  of  1874,  chapter  62,  directs  the  Labor  Bu 
prepare  a  plan  for  the  education  of  the  children  employed  ii 
factnring  establishments,  and  report  the  same  to  this 
court.  I  commend  the  whole  subject  to  your  thoughtful  coi 
tion.  That  system  which  shall  give  to  labor  the  time  and  o 
nity  for  education  and  culture,  will  never  injure  the  moral  o 
rial  interests  of  a  people,  or  withdraw  ftom  wealth  or  capital 
its  rightful  possessions." 

Other  legislation  relating  to  labor  or  the  bureau  ^ 
hereinafter  summarized.  The  text  of  the  Act  and  I 
relating  to  the  census  and  industrial  statistics  will  be  fc 
the  proper  section  of  this  volume. 

*^  Chap.  98,  Acts  of  1875. — An  Act  respecting  the  takin 
decennial  census  in  Boston  and  other  cities. 

*^  Chap.  211,  Acts  of  1875. — An  Act  to  r^ulate  special  o< 
for  labor. 

"  8kct.  1.    Any  niannfactaring  establishment  which  shall  reqnire 
employ^  a  notice  of  intention  to  leave  the  employment  of  snch  establ 
under  penalty  of  forfeiture  of  any  part  of  wages  earned,  shall  be 
the  payment  of  a  like  forfeiture  if  they  shall  discharge  an  employ^ 
notice,  except  for  incapacity  or  miscondact :  provided^  Jwwever,  that 
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shall  not  apply  in  case  of  a  general  Buspension  of  labor  in  said  estabUah- 
ments. 

**  Sect.  2,  Whoever  shall,  by  intimidation  or  force,  prevent,  or  seek  to 
prevent,  any  other  person  or  persons  from  entering  or  continuing  in  the 
employment  of  any  corporation,  company  or  individual,  shall  be  punished 
therefor  by  a  fine  not  exceeding  one  hundred  dollars. 

"  Sect.  3.    This  act  shall  take  effect  upon  its  passage. 

'^  Chap.  87,  Resolves  of  1875. — Resolve  providing  compenBation 
for  taking  the  census  and  industrial  statistics. 

^^  Chap.  71,  Resolves  of  1875. — Resolve  appropriating  fifty  then- 
sand  dollars  to  represent  the  arts,  institutions  and  industries  of  the 
Commonwealth  at  the  Centennial  Exhibition  at  Philadelphia." 

The  ten-hour  agitation  had  not  been  quieted  entirely  by  the 
passage  of  the  ]av\r  of  1874.  Several  petitions  were  presented 
praying  for  a  modification  of  the  law.  Others  remonstrated 
against  the  repeal  of  any  of  its  provisions.  Both  branches 
granted  leave  for  petitioners  to  withdraw. 

Although  the  bureau,  acting  under  the  law  of  1874,  had 
prepared  the  schedule  of  inquiries  for  the  census  and  indus- 
trial statistics,  had  appointed  enumerators,  and  had  its  special 
work  under  full  headway,  a  motion  was  made  to  abolish  the 
bureau,  and  turn  its  work  over  to  the  secretary  of  the  Com- 
monwealth. This  ill-advised  proposition,  if  successful,  would 
have  necessitated  a  great  waste  of  time  and  money,  and 
undoubtedly  would  have  destroyed  the  comprehensiveness  of 
the  work,  for  the  secretary  would  have  either  been  obliged 
to  follow  blindly  the  plans  of  others,  or  arrange  his  own  in  a 
very  limited  time.  The  friends  of  the  bureau  rallied  with 
petitions  and  remonstrances ;  the  uselessness  of  the  change 
was  clearly  shown  at  hearings  and  by  the  press ;  the  House 
vote  sustaining  the  bureau  was  decisive,  134  to  36. 

Reference  has  been  made  to  the  reports  of  General  H.  K. 
Oliver,  when  special  state  constable,  to  enforce  the  school  law 
for  children  in  manufactories.  After  his  appointment  to 
another  official  position,  another  constable  was  detailed,  in 
August,  1869,  but  he  made  no  report  of  progress.  The 
police  commission  of  1871  gave  general  instructions  to  con- 
stables to  enforce  the  law,  but  warned  them  against  incurring 
any  expense  unless  possessing  positive  information,  thus  ren- 
dering the  law  a  dead-letter,  practically.     Upon  the  abolish- 
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ment  of  the  police  commission,  a  chief  constable  was  aj  i 
ed,  and  he,  August  8,  1874,  detailed  Qeorge  E.  M  ! 
Esq.,  of  Cambridge,  to  carry  into  execution  the  laws  i  i 
to  working  children. 

His  report  was  made  to  the  governor,  January  11 
(Senate  Document,  No.  50) .    Like  the  reports  of  Gen.  <   I 
it  was  devoted  to  comments  upon  the  weakness  of  the  Is   ' 
impossibility  of  one  man  performing  the  work,  and  pi   i 
suggestions  of  needed  legislation.     He  recommended  tl   i 
school  age  be  changed  from  five  to  fifteen  to  five  to  ei^ 
although  he  stated  his  belief  that  60,000  children  fn  : 
to  fifteen  were  growing  up  in  ignorance,  without  any  scl 
whatever.     Mr.  McNeill  aldo  recommended  registratioi  i 
children  of  school  age,  the  English  factory  system  in 
minutiae,  the  English  half-time  school  system,  and  an  ins  • 
with  three  deputies  to  enforce  the  above-named  laws  ' 
passed.     The  bureau  reported  in  March,  as  required     ; 
legislature  of  1874,  upon  the  subject  of  half-time  school 
ing  strong  ground  against  their  establishment  in  this   : 
Speaking  of  the  education  and  employment  of  young  pe  i 
the  report  says : — 


^^  Personally,  we  believe  in  the  eztremest  legislation  in  thic 
tion,  and  could  we  have  the  power  given  us,  we  would  not  i 
girl  ander  sixteen  years  of  age  to  be  emploj^ed  in  any  kind  of 
tory  or  workshop.  If  she  coald  be  f^ee  until  she  reached  the 
twenty,  mankind  would  be  the  gainer." 

The  argument  against  the  establishment  of  half-time  s< 
thus  concludes : — 

**  In  the  statements  which  follow  we  have  summarized  oui 
points  of  belief  in  the  whole  matter,  and  our  reasons  therefoi 
the  recommendations  annexed  we  believe  to  be  expedient  as  i 
wise ;  and  that  they  will  tend  to  lay  a  permanent  foundation  1 
future  welfare. 

**  We  believe  that,  generally  speaking,  the  period  of  chll 
and  youth  should  be  a  period  of  ft'ee  and  unrestricted  pL 
growth,  that  the  bodily  man  and  womanhood  may  be  vi| 
and  vital.  We  believe  that  this  is  peculiarly  essential  ii 
country,  where  life  is  so  intense,  and  so  many  accomplishmen 
crowded  into  every  year  of  adult  life. 

88 
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^  We  believe,  also,  that  the  period  of  chfldhood  and  voath  sfaooid 
be  a  period  of  mental  and  moral  discipline  and  edacation,  tbaX  the 
adnlt  may  not  have  to  contend  blindly  and  at  great  disadvantage 
with  the  forces  of  nature,  and  be  sabject  constantly  to  the  depveda- 
tions  of  his  fellow-men« 

*^  We  believe,  in  short,  that  children  shoold  have  no  legml  status 
as  workers,  bat  only  as  pupils ;  and,  above  all,  tliat  the  poverty  of 
parents  should  not  be  allowed  to  foster  the  one  condition  or  frustrate 
the  other,  inasmuch  as  it  is  unwise  for  the  State  to  permit  the  futoie 
usefhlness  of  its  citizens  to  be  Jeopardized  by  causes  within  its 
control. 

^'  We  believe  that  the  opportunities  for  education  should  be  the 
same  for  aU  the  children  in  the  State ;  and  that  a  spedal  and  neces- 
sarily poorer  class  of  schools  should  not  be  established  fcM"  the 
children  of  the  poor.  We  believe  this,  because  it  would  be  a  direct 
blow  at  the  democratic  foundations  on  which  our  governmental 
structure  rests. 

*^And  in  answer  to  the  Resolve  of  the  legislature,  we  would 
recommend  that  our  laws  be  so  revised  as  to  provide  oompulsorily 
for  the  attendance  of  all  children  between  the  ages  of  five  and 
fifteen  (not  in  attendance  upon  any  private  school)  in  the  public 
schools  for  as  long  a  time  each  year  as  they  are  kept  in  operation. 
And  for  the  general  accomplishment  of  this,  that  the  state  or  local 
authorities  be  required  to  investigate  and  relieve,  to  such  extent  as 
is  necessary,  all  cases  of  absolute  and  unavoidable  individual 
poverty,  which  would  otherwise  prevent  compliance  with  this  obliga- 
tion." 

The  report  continued, — 

*^  We  present  below  the  outline  of  a  bill  which  we  would  offer  as 
our  conception  of  the  proper  '  plan '  to  be  adopted. 

^^  K  any  consider  it  impracticable,  we  have  only  to  say  that  it 
does  not  go  as  far  as  the  laws  of  some  European  countries,  and 
seems  to  us  absolutely  necessary,  if  we  expect  to  bring  Massachu- 
setts up  to  the  same  plane  of  nearly  universal  education  which  they 
occupy. 

"  8bct.  1.  On  and  after  the  first  day  of  September  next,  no  child  under 
the  age  of  twelve  years  shall  be  employed  in  any  factory,  workshop  or 
establishment  where  the  mannfactare  or  sale  of  any  siiecies  of  goods  what- 
soever is  carried  on;  and  after  the  first  day  of  September,  eighteen  hundred 
and  seventy-six,  no  child  nnder  the  age  of  thirteen  years  shall  be  ao  em- 
ployed ;  and  after  the  first  day  of  September,  eighteen  hundred  and  seventy- 
seven,  no  child  under  the  age  of  fourteen  years  shall  be  so  employed ;  and 
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after  the  first  day  of  September,  eighteen  hundred  and  seventy-eight,  i 
under  the  age  of  fifteen  years  shall  be  so  employed :  provided,  that  c 
of  the  age  of  twelve  years,  and  under  the  age  of  fifteen  years,  may 
ployed  until  the  first  day  of  September,  eighteen  hundred  and  s< 
eight,  during  such  times  as  the  schools  of  their  respective  towns  < 
•re  not  in  operation,  or  for  a  certain  portion  of  each  year,  until  the  ai 
first  day  of  September,  eighteen  hundred  and  seventy-eight,  as  penn 
the  following  section. 

**  Sect.  2.  No  child  of  the  age  of  twelve  years,  or  who  has  not  i 
the  age  of  fifteen  years,  shall  be  employed  in  any  factory,  worke 
establishment  where  the  manufacture  or  sale  of  any  species  of  good 
soever  is  carried  on,  unless,  within  the  twelve  months  immediately  pn 
the  beginning  of  such  employment,  and  during  each  succeeding  pc 
twelve  months  of  such  employment,  such  child  shall  have  attenc 
public  day  schools  of  the  town  or  city  wherein  his  parents  or  gu 
reside,  for  at  least  twenty  weeks  of  five  days  in  a  week,  which  time 
divided  into  two  terms,  each  of  ten  consecutive  weeks,  so  far 
arrangements  of  school  terms  will  allow,  or  for  forty  weeks  of  five  hi 
in  a  week  so  divided :  provided,  that  attendance  for  the  same  number 
or  half-days,  consecutively,  upon  any  private  school  approved  by  the 
board,  shall  be  considered  an  equivalent ;  and  no  manufacturer,  mt 
or  other  employer  shall  employ  any  child  unless  such  child  shall  ha 
sented  a  certificate,  signed  by  the  superintendent  of  schools,  or 
school  board,  certifying  that  such  child  has  complied  with  the  requii 
of  this  act. 

"  This  section  shall  be  construed  to  render  permissible  the  employi 
children  of  the  ages  named,  only  until  September  first,  eighteen  h 
and  seventy-eight,  and  shall  be  null  and  void  on  and  after  that  date. 

**  Sbct.  3.  It  shall  be  the  duty  of  the  truant  officers,  in  all  cases 
poverty  apparently  prevents  the  attendance  at  school  of  any  child,  tc 
the  same,  within  ten  days  after  the  beginning  of  each  term,  to  the  o\ 
of  the  poor,  who  shall,  within  ten  days  thereafter,  if,  on  investigt 
sufficient  degree  of  poverty  be  clearly  apparent,  provide,  at  the  exp 
the  town  or  city,  relief  from  such  poverty  to  the  extent  necessary  tc 
the  attendance  of  such  child  at  school. 

"All  truant  officers  and  boards  of  overseers  of  the  poor  who  fail  to 
with  this  section  shall  be  subject  to  a  fine  of  not  more  than 
and  not  less  than  dollars,  in  the  case  of  each  child ;  anc 

manufacturer,  merchant  or  employer,  who  employs  any  child  conti 
the  provisions  of  this  act,  and  every  parent  or  guardian  who  permil 
employment,  shall  be  subject  to  a  fine  of  not  more  than  dolls 

not  less  than  dollars,  in  the  case  of  each  child.    Justices  ol 

or  district  courtS|  trial  Justices,  trial  Justices  of  Juvenile  offenders  and 
of  probate  shall  have  Jurisdiction  within  their  respective  counties 
offences  described  in  this  act. 

^  SacT.  4.  All  fines  collected  under  this  act  shall  accrue  to  the  be 
the  school  Aind  of  the  town  or  city.'' 

The  bureau  took  grotind,  also,  against  the  introducti 
the  ponderous  factory  system  of  £ngland  into  Massachu 
but  suggested  the  outline  of  a^- 
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"  Factary  Act. 

''  The  belting,  exposed  shafting,  gearing  and  droins  ci  all  mamK 
facturing  establishments  shall  be  securely  guarded. 

'^  No  machinery,  other  than  steam-engines,  in  any  such  establish- 
ment shall  be  cleaned  while  running. 

^'  Elevators  in  all  such  establishments  shall  be  supplied  with  well- 
protected  safety-catches  and  self-closing  hatches. 

^*'  For  every  one  hundred  feet,  ends  and  sides  of  such  establish- 
ments, and  to  each  story,  there  shall  be  on  the  outside  a  fenced 
platform,  each  platform  to  be  connected  with  the  one  above  it  by  a 
slanting  ladder  guarded  by  rails,  and  with  the  interior  by  windows 
or  doors. 

^'  For  every  twenty  persons  employed  there  shall  be  one  rope,  or 
portable  fire-escape.    All  outside  doors  shall  open  outwardly  or  slide. 

*'  Each  story  shall  be  supplied  with  apparatus  for  extinguishing 
fires, — water-buckets,  flooding  hose  or  pipes,  hydrants,  etc 

''  All  male  operatives  shall  be  organized  into  fire-parties,  and 
trained  to  the  use  of  the  fire  apparatus  of  the  establishment. 

^'  No  person  shall  be  constantly  employed  in  the  attic  rooms  of 
such  establishments,  unless  such  rooms  are  thoroughly  protected 
by  suitable  fire-escapes,  as  herein  provided ;  *  story '  shall  compre- 
hend *•  attic' 

'^  It  shall  be  the  duty  of  employers  to  see  that  rooms  are  amply 
ventilated  and  kept  clean  ;  that  water-closets  are  thoroughly  cared 
for,  and  that  noxious  odors  are  deodorized. 

^^  No  married  woman  shall  be  employed  in  any  such  establishment 
for  at  least  two  months  subsequent  to  the  period  of  confinement ; 
and  on  returning  to  work  shall,  to  this  end,  present  a  physidan's 
certificate  to  her  employer. 

'^  Any  person  violating  any  of  the  provisions  of  this  act  shall  for- 
feit for  every  such  offence  not  less  than  twenty  nor  more  than  <HKe 
hundred  dollars. 

^^  For  the  purpose  of  carrying  into  effect  the  provisions  of  this 
act,  the  governor,  by  and  with  the  consent  of  the  council,  shaO, 
on  the  passage  of  this  act,  and  thereafter,  biennially,  in  January, 
appoint  a  suitable  person  having  practical  knowledge  of  sanitary 
matters  and  of  mechanics  as  chief  inspector  of  factories ;  and  such 
chief  inspector  shall  appoint  not  less  than  three  nor  more  than 
seven  deputy  inspectors.  The  salary  of  the  chief  inspector  shall 
be  $3,000,  and  that  of  his  deputies  $2,000. 

<^  The  duties  of  the  chief  inspector  shall  be  to  enforce  the  provi* 
sions  of  this  act,  and  of  any  acts  relating  to  the  employment  and 
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to  be  engrossed.     The  Besolve  for  abolishment  found  litde 
favor  in  the  Senate,  it  being  rejected  by  a  vote  of  26  to  4. 
The  secured  legislation,  to  date,  is  found  below : — 

[Chap.  82,  Acte  of  1876.] 
"  Am  Act  relating  to  the  Employment  of  Children,  and  regalatlons  reelecting  them. 

^'  Sect.  1.  No  child  under  the  age  of  ten  years  shall  be  em- 
ployed in  any  manufacturing,  mechanical  or  mercantile  establish- 
ment in  this  Commonwealth,  and  any  parent  or  guardian  who  per- 
mits such  employment,  shall  for  such  offence  forfeit  a  sum  of  not 
less  than  twenty  nor  more  than  fifty  dollars,  ft>r  the  use  of  the 
public  schools  of  the  city  or  town. 

'^  Sect.  2.  No  child  under  the  i^e  of  fourteen  years  shall  be 
so  emplo3'ed,  unless  during  the  year  next  preceding  such  employ- 
ment he  has  attended  some  public  or  private  day  school,  under 
teachers  approved  by  the  school  committee  of  the  place  where  such 
school  is  kept,  at  least  twenty  weeks,  which  time  may  be  divided 
into  two  terms,  each  of  ten  consecutive  weeks,  so  far  as  the  arrange- 
ments of  school  terms  will  allow ;  nor  shall  such  employment  ooo- 
tinue,  unless  such  child  shall  attend  school  as  herein  provided,  in 
each  and  every  year ;  and  no  child  shall  be  so  employed  who  does 
not  present  a  certificate,  made  by  or  under  the  direction  of  said 
school  committee,  of  his  compliance  with  the  requirements  of  this 
act :  provided,  Jiowever^  that  a  regular  attendance  during  the  con- 
tinuance of  such  employment  in  any  school  known  as  a  half-time 
day  school,  or  an  attendance  in  any  public  or  private  day  school, 
twenty  weeks,  as  above  stated,  may  be  accepted  by  said  school 
committee  as  a  substitute  for  the  attendance  herein  required. 

^'  Sect.  3.  Every  owner,  superintendent  or  overseer  in  any 
establishment  above  named,  who  employs  or  permits  to  be  employed, 
any  child  in  violation  of  the  second  section  of  this  act,  and  every 
parent  or  guardian  who  permits  such  employment,  shall  for  such 
ofience  forfeit  a  sum  not  less  than  twenty  nor  more  than  fift}*  dol- 
lars for  the  use  of  the  public  schools  of  such  city  or  town. 

^'  Sect.  4.  The  truant  officers  shall,  at  least  once  in  everv 
school  term,  and  as  often  as  the  school  committee  require,  visit  the 
establishments  described  by  this  act  in  their  several  cities  and  towns, 
and  inquire  into  the  situation  of  the  children  employed  therein, 
ascertain  whether  the  provisions  of  this  act  are  duly  observed,  and 
report  all  violations  to  the  school  committee. 

''  Sect.  5.  All  acts  and  parts  of  acts  inconsistent  with  the  pro- 
visions of  this  act  are  hereby  repealed." 
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Ohapter  142,  Acts  of  1876,  iocorporatea  the  MassachuBetts 
Fanailj'  Bank,  upon  insurance  principles  earnestly  advocated 
by  dizur  Wright,  Esq.,  and  others.  Of  the  pending  bills, 
one  regulates  the  rate  of  interest  in  savings  banks,  while  a 
second  provides  that  the  chief  of  the  State  detective  force 
shall  detail  one,  but  no  more  than  three  deputies,  to  exercise  a 
BupervisioD  over  mauufactories  and  buildings,  and  enforce 
the  provisions  of  the  school  laws  for  working  children.  The 
'bill,  however,  provides  that  such  duties  shall  cease  January 
1,  1877. 

yil. — FOREiQN  Labor  Legislation. 
~We  do  not  propose,  under  the  above  heading,  to  give  a 
minute  history  of  labor  and  labor  legislation  in  England  and 
other  European  countries ;    only  to  show  the  most  salient 
points  of  progress.     Labor,  in  the  abstract,  has  no  country; 
it  is  the  life  of  all  countries.     Between  the  English  speaking 
peoples  there  is,  however,  more  of  a  unity  of  interests;  a 
comparative  humanity  exists,  even  if  not  acknowledged.     If 
Massachusetts  or  America  had  led  in  labor  reform,  England 
would  have  watched  our  progress  as  intently  as  we  watch 
hers.     We  cannot  separate  the  countries  upon  the  labor  ques- 
tion any  more  than  we  can  as  regards  literature,  science  or  that 
Saxon  endurance  which  surpasses  simple  bravery.     In  the 
section  of  this  volume  which  states  the  results  of  the  seven 
years'  investigations  of  the  buronii,  much  information  con- 
cerning the  labor  legislation  of  foreign  countries  is  given. 
The  following  brief  stntement  of  the  causes  which  led  to  the 
English  Factory  Acts  is  copied  from  an  article  by  Mr.  C.  L. 
Brace  in  "Harper's  Magazine"  for  August,  1873. 

"At  length  a  band  of  devoted  reformers  and  philaDthropiata 
arose,  who  were  determined  that  this  baming  shame  of  their  country 
(nnedncated  and  overworked  child  labor)  should  be  wiped  out ; 
who  felt  that  the  wealth  and  culture  of  England  rested  on  a  hideous 
fonndatioD,  when  the  labor  of  oppressed  children  built  up  the  stnict- 
nre.  They  began  an  inceBHant  sgitation  against  the  over-labor  of 
fkotory  children.  They  wrote  for  the  press,  printed  documents, 
held  public  meetings,  petitioned  parliament,  and  sought  in  every 
way  to  rouse  the  public  feeling  and  conscience.     .     .     . 

"After  incessant  discussion,  and  a  long  contest,  tbe  English  'Fa> 
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tory  Bills '  vere  carried  through  parliament,  were  repeatedly  amended, 
improved  and  enlarged  until  they  form  now  a  ponderous  bloe-book. 
These  Acts  have  been  rigorously  executed,  and  their  effect  has 
been  that  hundreds  of  thousands  of  little  *  white  slaves '  have  been 
redeemed  from  slavery,  saved  from  premature  death  and  sickness, 
and  that  a  new  class  of  English  laborers  is  growing  up,  better  edu- 
cated, healthier,  happier,  and  of  more  value  to  their  employers. 
The  reform  was  one  of  the  most  glorious  and  beneficent  ever  car- 
ried out  in  Great  Britain/' 

Besides  Great  Britain,  other  European  countries  have  laws 
for  the  protection  of  children.  Prussia,  Fmnce,  Switzerland 
and  Italy  provide  for  the  education  of  working  children ; 
Portugal,  Russia  and  Austria  are  remodelling  their  school  sys- 
tems ;  compulsory  education  is  the  rule  in  Belgium,  Norway, 
Sweden  and  even  Turkey. 

From  1833  to  1868,  a  period  of  thirty-six  years,  two  hun- 
dred and  eighteen  special  reports  upon  subjects  connected 
with  labor  legislation  were  made  by  English  parliamentary 
committees,  an  average  of  six  yearly.  These  reports,  valua^ 
ble  as  they  are,  are  scattered,  and  there  is  no  one  department 
of  the  English  government  to  which  application  can  be  made 
for  statistics.  In  Prussia,  France,  Saxony,  Switzerland, 
Holland,  Belgium,  Bavaria  and  Russia  there  are  central  sta- 
tistical bureaus,  under  the  charge  of  competent  men,  from 
which  official  information  is  easily  obtainable.  In  the  section 
of  this  volume  headed  •*  Opinions  of  the  Public  and  the  Press," 
the  names  of  the  directors  of  many  of  these  foreign  bureaus 
are  given  with  their  addresses.  Mr.  George  Howell,  late  sec- 
retary to  the  English  parliamentary  committee  on  trades- 
unions,  who  has  given  long  and  valued  service  in  that  capac- 
ity,— and  of  whom  it  is  said  "his  great  industry,  patience, 
clear-headedness,  and,  above  all,  his  moderation  and  most 
conciliatory  manners,  have  immensely  contributed  to  the 
unravelling  of  many  difficulties,  and  to  the  promotion  of  a 
common  understanding  between  parties  opposed  (or  appar- 
ently opposed)  to  each  other," — makes  the  following  sugges- 
tion in  an  English  periodical  called  ^The  Beehive,"  of  date 
February  12,  1876,  for  the  establishment  of  an — 
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"English  Bureau  of  Statistics  of  Labor. 

^^The  vast  and  daily  increasing  importance  of  all  movemei] 
nected  with,  or  having  reference  to,  labor  in  this  counti 
especially  the  legislative  tendency  of  very  many  of  these 
ments,  point  conclusively  to  the  necessity  of  a  bureau  of  st 
of  labor  where  the  statesman,  philanthropist,  author,  journi 
citizen  can  at  all  times^  obtain  authentic  information  and  : 
statistics,  when  attempting  to  deal  with  some  of  the  many  pi 
connected  therewith. 

^^  Political  economy  is  still  a  prc^essive  science ;  many 
teachings  of  its  most  able  exponents  have  to  be  narrowl}"^  s 
and  tested  by  the  light  of  facts  drawn  from  every-day  life, 
ever  any  subject  of  especial  interest  comes  up  for  discussion, 
ing  broad  and  comprehensive  treatment  on  the  part  of  the  p 
economist  or  statesman  who  attempts  to  deal  with  it,  he  must 
the  machinery  necessary  to  get  the  information  absolutely  r< 
for  its  elucidation. 

*^  Valuable  sources  of  information  and  much  nsefhl  and 
data  exist,  but  these  have  to  be  sought  out  and  the  facts  I 
together,  assorted  and  tabulated,  before  they  can  be  ready  foi 
diate  use.  This  is  often  done  at  great  cost  both  by  private  ii 
uals  and  by  government,  but  the  misfortune  is  that  the  v; 
collections  of  facts  so  obtained  by  men  of  extensive  experien 
general  knowledge  are  often  lost  because  there  is  no  pen 
record  kept  of  them,  and  no  office  where  they  could  be  exami 
obtained  for  fbture  use. 

*^  Such  a  permanent  record  could  be  prepared  and  maintai 
much  less  expense  than  is  now  incurred  for  merely  the  specia 
of  passing  interest  which  are  sometimes  needed  by  the  govei 
or  by  private  members  of  the  House  of  Commons. 

*'  It  seems  almost  incredible  that  an  old  industrial  count 
Great  Britain  should  be  without  a  bureau  of  statistics  of 
In  America,  bureaus  are  established  in  Washington,  Massacli 
Connecticut,  Pennsylvania,  etc.,  and  judging  by  the  valuable  i 
ation  annually  issued,  these  departments  give  good  satisf 
not  only  to  employers  and  workmen,  but  also  to  the  general 
whose  interest  after  all  is  of  the  first  importance  in  all  qu 
affecting  labor  and  the  condition  of  workmen. 

*^  There  are  very  many  subjects  which  would  naturally  come 
the  scope  of  snch  a  department,  upon  which  reliable  infor 
should  be  obtained.  These  inquiries  and  reports  should  altc 
avoid  any  controversial  treatment  of  the  several  matters  rel 
to  the  department,  its  object  being  to  fUmish  correct  data, 
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would  be  valuable  to  all  classes  and  all  parties,  and  be  tabulated  for 
ready  and  immediate  use. 

^'Recent  legislation  seems  to  me  to  render  such  a  department 
absolutely  essential.  The  special  subjects  for  inquiry,  amongst 
others,  are  the  following : — 

'^1.  Divisions  of  labor,  primary,  secondary  and  otherwise;  gen- 
eral effect  of  such  division  of  labor  upon  the  special  trade,  upon 
prices  and  upon  the  open  market. 

'^  2.  The  price  paid  for  labor,  variations  according  to  locality  or 
other  circumstances,  whether  it  includes  partial  cost  of  materials, 
use  of  machinery,  light,  fuel,  tools,  implements  or  other  matters. 

^^8.  Hours  of  labor,  variations  according  to  locality ,  overtime 
and  other  matters  relating  thereto. 

"4.  Terms  of  labor,  whether  day-work  or  piece-work,  nature  of 
contracts,  terms  of  engi^ement,  whether  by  the  day,  week,  month, 
etc. 

'^5.  General  effect  of  such  contracts,  relative  inflnenoe  on  em- 
ployers and  workmen,  and  on  the  labor  market. 

"6.  Labor  organizations,  their  nature  and  extent,  number  of 
members  in  the  several  unions,  their  proportion  to  non-members, 
the  principles  upon  which  they  are  conducted,  their  payments,  funds, 
benefits  and  management. 

^'  7.  General  state  of  the  labor  market,  whether  overstocked  or  a 
scarcity  of  hands,  cause  in  either  case ;  whether  local  or  general, 
and  whether  there  are  openings  for  more  workmen,  and  a  necessity 
for  the  migration  of  workers  from  one  locality  to  another. 

"8.  Cost  of  living,  proportionate  cost  compared  with  wages  for 
any  given  number  of  years.  Have  wages  increased  in  the  same 
proportion  as  the  cost  of  living?    Variations  in  different  localities. 

'^  9.  Habitations  and  rents.  Description  of  houses  and  tenements, 
rent  paid,  nature  and  extent  of  accommodation,  condition  of  dwell- 
ings, sanitary  and  otherwise. 

'^  10.  Proportion  of  artisans  and  other  industrial  classes  gener^ 
ally  to  other  classes,  nature  of  distinctions,  relative  distinctions 
amongst  the  working  classes. 

*^  11.  Strikes,  history  of,  cause  of  dispute  and  how  settled.  Num- 
ber of  persons  engaged  in  the  strike,  and  their  families,  cost  of  the 
strike,  how  provided,  and  the  general  effects  of  the  strike  on  the 
locality. 

"  12.  Arbitration  or  conciliation,  how  far  accepted  by  employers 
and  workmen ;  whether  any,  and  if  any,  what  attempts  were  made 
to  settle  the  dispute,  and  by  what  means. 

^'13.  Co-operation.    What  co-operative  societies  or  stores  exist  in 


erative  productiTe  societieB.  State  namber  of  members,  summanea 
of  busioesB  done,  and  profits. 

"  14.  Benefit  societies.  Number  and  nature  of,  number  of  mem- 
bers, benefits,  oontribotion,  how  conducted,  whether  annual  or  per- 
manent. 

*'  15.  Building  societies.  Number  of  members,  value  of  aharee, 
shares  issued,  interest  paid  on  capital ;  number  of  advances  made, 
mode  of  repajment,  amount  of  interest  charged  per  £100,  how  con- 
dncted. 

*'  16.  Savings  banks.  Deposits  therein,  or  in  loan  societies,  or 
other  similar  societies.  Interest  paid  on  capital,  interest  charged 
on  loans,  nature  of  such  societies  and  general  manageiiient. 

"  17.  General  condition  and  position  of  the  industrial  classes  in 
the  several  counties,  or  in  special  districts. 

*<18.  Abstracts  of  legislative  measures  affecting  these  classes, 
either  sought  for  or  obtained,  with  special  reference  to  statutes  pre- 
viously passed. 

"  These  and  similar  subjects  wonld  come  within  the  scope  of  such 
A  department,  and  we  believe  that  a  great  variety  of  useful  informa- 
tion would  be  obtained  of  permanent  interest  to  all  classes ;  care- 
fliUy  prepared  tables  should  be  given  according  to  the  importance  of 
the  subject-matter,  and  where  other  government  returns  supply  the 
necessary  information,  the  needfiil  reference  should  be  given  to  save 
the  time  of  the  inqoirer.  It  would  also  be  useful  to  indicate  other 
special  sources  of  information  where  they  exist,  or  to  give  abstracts 
of  documents  or  books,  if  of  sntBcient  importance. 

"It  might  be  objected  that  we  already  possess  some  of  the  inform- 
ation sought  in  the  report  of  the  board  of  trade,  and  of  the  reg- 
istrar of  ftiendly  societies.  This  is,  to  some  extent,  true,  bat  it  Is 
insufficient  and  dispersed;  we  want  it  to  be  exact,  fbll,  complete 
and  compact.  Workmen  may  object  that  it  may  furnish  too  much 
information  for  their  benefit.  We  reply,  not  so,  for  it  is  obtainable 
now,  and  its  inexactitude  is  a  far  greater  evil  than  the  fullest  knowl- 
edge can  possibly  be.  Moreover,  it  is  very  undesirable  that  there 
should  be  any  semblance  of  secrecy  in  any  oi^nization  or  move- 
ment, and  all  investigations  regarding  labor,  commerce  or  trade,  and 
of  tbe  whole  condition  of  industrial  and  social  life,  as  well  as  its 
edncatlonal,  sanitary  and  political  character,  shonld  be  open  to  all, 
and  conducted  In  the  light  of  day." 

A  reference  to  the  section  of  this  volume,  which  gives  the 
results  of  the  bureau  investigationa,  will  show  the  reader  that 
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the  work  of  the  Massachusetts  Bureau  of  Statistics  of  Labor 
has  been  nearly  identical  with  that  laid  out  aboye,  and  makes 
manifest  that  in  this  one  element  of  labor  reform »  at  least, 
Massachusetts  has  led  England,  and  shown  to  the  thinking 
labor  men  of  that  country,  that  in  the  universal  work  of  labor 
reform  this  bureau  is  doing  no  inconsiderable  service.  The 
Bureau  of  Statistics  at  Berlin,  Prussia,  is  closely  allied  to  this 
department  in  its  manner  of  working,  and  the  figures  obtained 
therefrom  have  been  of  great  comparative  value.  Sellable 
statistics  must  precede  efficient  legislation,  and  we  trust  before 
many  years  that  statistical  bureaus  in  the  various  States  of 
the  Union  and  foreign  countries  will  interchange  the  fruits  of 
their  researches,  and  aid  in  secui*ing  legislation  for  the  good  of 
labor  throughout  the  world. 

VIII. — Organization  and  Manner  or  Workino. 

The  Act  establishing  the  Bureau  of  Statistics  of  Labor,  as 
has  been  previously  stated,  was  passed  June  22,  1869.  The 
next  day  it  received  the  governor's  approval,  and  became  a 
law.  On  the  Slst  of  July,  Governor  Claflin  appointed  Hon. 
Henry  K.  Oliver  of  Salem,  as  chief,  who,  on  the  4th  of 
August,  selected  George  £.  McNeill,  Esq.,  of  Cambridge,  as 
his  deputy.  In  May,  1871,  Governor  Claflin,  being  still  in 
office,  re-appointed  Mr.  Oliver,  and  he  again  chose  Mr. 
McNeill  as  his  deputy. 

In  May,  1873,  Governor  Washburn  commissioned  Hon. 
Carroll  D.  Wright,  of  Beading,  as  chief.  Mr.  Wright  was 
re-commissioned  in  May,  1875,  for  a  second  term  of  two 
yeai^,  by  Governor  Gaston.  Upon  his  first  appointment,  Mr. 
Wright  selected  Major  George  H.  Long,  of  Charlestown,  as 
his  deputy,  and  he  retained  the  position  until  appointed 
deputy  insurance  commissioner  of  the  State  in  April,  1876. 
In  that  month  a  bill  was  passed  authorizing  the  chief  to 
appoint  a  chief  clerk  in  place  of  a  deputy,  and  under  this  bill 
Mr.  Charles  F.  Pidgin,  of  Boston,  was  selected  for  that  position. 
The  assistants  employed  by  the  bureau  have  varied  in  number 
each  year ;  ranging  from  the  ordinary  force  of  two  or  three 
to  as  great  a  number  as  sixty-five,  the  latter  being  required 
for  the  tabulation  and  preparing  for  press  of  the  census  and 
industrial  statistics  returns. 


house,  but  in  June,  1873,  it  was  romoved  to  a  building 
leased  by  the  State  at  33  Femberton  Square,  where  it  now 
remaina. 

The  salary  of  the  chief  was  first  placed  at  $2,500  per 
annum;  it  was  increased  to  $3,000  in  1873,  and  reduced  to 
(2,500  again  in  1876.  The  reduction  was  made  in  iiccord- 
ance  with  n  general  system  of  reduction  of  salaries  of  state 
officials  instituted  by  the  legislature  of  1876.  The  salary  of 
the  deputy  has  been,  uniformly,  $2,000  yearly.  The  pay 
(»f  ns&istants,  in  whatever  capacity,  being  limited  by  law  to 
$4  per  day,  the  highest  compensation  for  clerks  and  travelling 
agents  has  been  $1,200  per  year.  The  chief  clerk  will 
receive  a  yearly  salary  of  $1,500.  The  average  expense  for 
each  year  has  been  $10,500,  one-half  for  salaries  of  officers, 
and  one-half  for  clerk  hire,  travelling  expenses,  printing  of 
schedules  or  blanks,  and  the  usual  contingent  expenses  of 
such  an  office.  The  rent  of  the  rooms  occupied  is  paid  by 
the  State  out  of  a  general  appropnation,  and  the  printing  and 
binding  of  reports  charged  to  the  legislative  printing  account. 
Haviug  shown  the  personal  organization  of  the  bureau,  we 
will  proceed  to  give  a  brief  description  of  its — 

Manner  or  Workino. 

The  officers  appointed  in  1869  found  themselves  in  an  un- 
tried field.  To  be  sure,  certain  legislative  committees  and 
two  commissions  on  hours  of  labor  had  investigated  some- 
what into  questions  of  labor  ;  but  here  was  a  new  department, 
with  the  double  duty  imposed  upon  it  of  choosing  its  work 
and  then  performing  it.  It  will  be  seen,  one  of  two  courses 
became  necessary  ;  either  to  gather  facts  indiscriminately,  and 
upon  them,  if  possible,  base  conclusions,  or  to  start  with 
the  belief  that  certain  things  were  true,  and  obtain  all  the 
corroborative  testimony  possible. 

One  of  the  first  acts  of  the  bureau  was  to  send  a  letter  to 
Hon.  J.  Lothrop  Motley,  then  United  States  minister  to  Eng- 
land, requesting  a  catalogue  of  English  public  documents  relat- 
ing to  the  general  question  of  labor.  He  c()mplied  with  a  list 
comprehending  some  eighty-six  different  works,  and  aggre- 
gating about  three  hundred  volumes.     Over  one  hundred 
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works  upon  subjects  related  to  labor  and  the  laboring  classes 
were  found  in  the  state  library  in  1869,  and  the  number  has 
been  increased  yearly.  An  annual  appropriation  is  made  for 
the  state  library,  and  any  book  desired  by  a  department  is 
secured,  and  its  use  allowed. 

Besides  these  sources,  the  bureau  has  received  since  its 
organization,  the  reports  of  the  national  and  of  other  state 
governments  upon  subjects  related  to  its  work.  Friends  have 
contributed  documents,  foreign  statistical  societies  have  ex- 
changed reports,  and  files  of  English  labor  papers  have  been 
kept  up.  On  the  other  hand,  the  bureau  reports  have^en 
sent  free  to  every  citizeu  of  Massachusetts  requesting  the 
same,  and  information  supplied  to  the  press  and  general  pub- 
lic in  numberless  instances.  The  reports  have  also  been  sent 
to  all  parts  of  the  country,  to  Europe,  and  even  to  Australia ; 
in  addition,  inquiries  by  letter  from  foreign  countries  have 
been  answered,  and  all  possible  information  sent.  English- 
men and  the  English  government-  have  shown  an  especial 
interest  in  the  bureau  work,  and,  as  a  rule,  all  pay  for  docu- 
ments sent  us  has  been  refused.  One  labor  paper,  published 
at  London,  Eng.,  has  been  received  regularly  for  many  years, 
and  the  publisher  insists  upon  sending  it  free. 

After  this  statement  of  certain  workings  of  the  bureau,  let 
us  return  to  the  remarks  of  the  officers  relative  to  the  pre- 
liminary investigations  in  1869. 

In  the  first  report  the  officers  say,  referring  to  the  Resolve 
creating  the  bureau : — 

'^  The  immediate  impression  derived  A'om  the  mere  words  of  the 
Resolve  was,  that  the  leading  duty  of  the  bureau  was  the  gathering 
of  statistics  of  labor,  and  of  reporting  them  to  the  legislature, 
together  with  what  might  be  ascertained  of  their  influence  upon  the 
health,  education,  manners  of  life  and  industrial  habits  of  those 
whose  daily  labor  earns  their  daily  bread,  but  who,  it  is  not  to  be 
ignored,  are,  as  a  rale,  very  inconsiderable  sharers  in  the  wealth 
Xhey  help  to  generate. 

^^  This  impression  finally  enlarged  itself,  however,  into  a  more 
comprehensive  thought,  that  it  was  our  duty  to  inquire  into  the  very 
important  subjects  of  the  hours  of  labor,  the  wages,  the  savings, 
the  manner  of  life  at  home  and  from  home,  the  recreations,  the  cult- 
ure, moral  and  mental,  of  the  laborers,  and  the  influence  of  the 


ignoriDg  the  Bubjects  of  co-operation,  strikes,  tradeB-unionB,  and  the 
general  relations  oT  capital  and  labor,  with  ench  matter  relating  to 
the  history  of  labor  and  labor  legislation,  here  and  abroad,  as  we 
might  be  able  to  gather ;  so  that  the  actual  status,  as  far  as  the 
researches  of  a  few  months  woald  permit  as  to  do,  of  the  laboring 
men,  women  and  children  of  Massachusetts  might  be  ascertained, 
and  be  set  forth  to  the  legislature  aod  people  of  the  State." 

CcrtRiD  legal  points  required  consuItHtion  with  the  attorQey- 
general.  His  replies  to  various  letters  of  inquiry  may  be 
summarized  brieQy. 

1.  The  bureau  has  no  power,  as  such,  to  administer  an  oath. 
(This  difficulty  was  overcome  by  commissioning  the  chief  as  justice 
of  the  peace.) 

2.  The  bureau  has  no  authority  to  take  depositions.  It  may  send 
for  persons  and  papers,  bat  has  no  power  to  compel  attendance. 

3.  It  may  examine  witness,  under  oath,  but  can  pay  only  $1.35  per 
day  as  fees,  and  four  cents  per  mile  to  and  trom  the  office. 

'With  its  powerB,  or  rather  want  of  power,  thus  defined,  the 
bureau  began  its  work,  acknowledging  its  entire  dependence 
upon  the  voluntary  written  or  verbal  testimony  of  iudividu- 
als,  and  upon  the  investigations  of  its  agents  who,  in  turn, 
could  not  compel  the  unwilling  to  testify  or  supply  statistics. 
In  the  fourth  report  the  officers  remark : — 

'*  We  are  pleased  to  say  that  in  only  one  instance  has  onr  sum- 
mons been  refused,  though  in  many  cases  we  have  been  ftaukly  told 
that  as  there  was  no  law  compelling  answers  to  our  questions,  they 
(the  respondents)  respectfully  decline  to  comply  with  our  request." 

The  voluntary  circular  plan  was  first  instituted.  Out  of 
834  assessors,  all  but  10  replied  to  a  circular  sent  them  asking 
for  information  concerning  manufacturing  establishments  in 
their  respective  towns.  The  manufacturers  themselves  were 
not  so  communicative.  Only  217  out  of  1,248  replied  at  all, 
and  the  answers  were,  the  report  says,  "generally  curt  and 
unsatisfactory."  The  schedule  contained  eighty-one  inquiries. 
Neither  did  the  workingmen  themselves  comply  generally 
with  the  request  for  information.     Their  schedule  contained 
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one  hundred  and  thirty^seven  questions,  and  114  out  of  268 
replied  wholly  or  in  part.  The  nature  of  the  work  for  the 
seven  months  ending  March  1,  1869,  is  thus  explained,  and 
the  contents  of  the  first  report  shown  : — 

''A  much  condensed  summary  of  labor  in  England,  and  legislation 
thereon,  up  to  the  emigration  and  settlement  of  America,  supplied 
by  English  authorities,  occupied  about  48  pages.  Of  the  remaining 
875,  all  but  eight  are  occupied  wholly  by  home  matter,  excluding  all 
foreign  matter  and  statistics.  Four  of  these  eight  relate  to  the  san- 
itary influence  of  factory  life  abroad,  and  four  to  the  homes  and 
home-life  of  French  operatives ;  leaving  367  devoted  to  labor  mat- 
ters in  Massachusetts." 

As  a  preliminary  to  the  work  upon  the  report  issued  in 
1871,  con-espondence  was  entered  into  with  ofiScials  of  other 
state  governments,  and  with  the  United  States  Department 
of  the  Interior.  The  results  of  this  system  of  preparation 
were  a  series  of  ten  blanks.  Of  these  schedules  of  inquiry, 
principally  addressed  to  employers,  3,958  were  sent  out,  and 
2,447  returned,  or  62  per  cent.  Some  of  the  workmen's 
blanks  used  in  1869  being  on  hand,  use  was  also  made  of  them. 
Two  agents  were  despatched  to  the  western  part  of  the  Stiite 
to  gather  workingmen's  statistics,  and  a  competent  lady  de- 
tailed to  investigate  woman's  work  and  the  condition  of  work- 
ing women.  Eight  "strikes"  occurred  in  the  State  in  1870, — 
at  Fall  River,  Lynn,  North  Adams,  Worcester,  Marlborough, 
Weymouth,  Randolph  and  Needham;  witnesses  were  sum- 
moned by  the  bureau,  and  their  testimony  phonographically 
reported.  Letters  were  sent  to  prominent  physicians,  and 
opinions  asked  concerning  certain  deleterious  branches  of 
labor.  A  tour  of  inspection  was  made  of  Boston  tenement- 
houses  ;  workingmen  were  requested  to  visit  the  bureau  and 
make  statements  of  their  experience ;  and  a  copious  selection 
was  made  from  foreign  labor  laws  and  English  testimony 
upon  the  half-time  system  of  schooling. 

The  material  for  the  report  of  1872  was  obtained  in  a  simi- 
lar manner  to  that  of  its  predecessors.  Statistical  informa- 
tion was  requested  by  sending  out  blank  circulars,  and 
depending  upon  the  voluntary  courtesy  of  correspondents. 
Of  5,112  blanks  mailed,  2,161  were  returned  with  replies. 
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being  42+  per  cent.  In  addition,  thirty  manufacturing  estab- 
lishments were  visited  by  the  officers  of  the  bureau.  The 
officers  were  aware  of  the  "limited  amount  of  completeness'* 
of  the  returns,  ascribing  their  meagreness  to  the  small  amount 
of  money  placed  at  the  disposal  of  the  bureau. 

The  investigations,  though  not  securing  completeness  on 
any  one  point,  were  directed  to  a  multitude  of  subjects,  which 
are  thus  summarized  in  the  report  itself: — 

"  The  subjects  to  which,  during  the  past  year,  we  directed  our 
attention,  were  the  condition  of  wage  laborers,  both  men  and  women, 
their  wages,  earnings,  hours  of  labor,  cost  of  living,  savings,  educa- 
tion, moral  and  physical  status,  their  opportunities  for  improvement 
through  unions  of  any  variety,  co-operative  experiments,  libraries, 
reading-rooms,  or  other  intellectual  associations,  etc.,  the  surround- 
ings of  congregated  and  out-of-door  labor,  the  conveniences  or 
inconveniences  of  their  working  places  and  homes,  and  the  employ- 
ment and  schooling  of  children  in  factories,  stores,  shops,  or  on  the 
street. 

"  Attention  has  also  been  given  to  the  influence  of  different  occu- 
pations upon  health  and  morals ;  to  strikes,  their  causes  and  results ; 
to  the  tnick  system ;  to  factory  life,  here  and  in  England  ;  the  story 
of  workingmen's  lives  by  themselves,  their  arguments  upon  hours 
of  labor,  poverty,  etc.,  and  to  the  experiment  with  Chinese  laborers. 
Upon  this  latter  subject,  the  reticence  of  the  employer  circumscribes 
the  information  within  very  narrow  limits.  To  this  has  been  added 
a  brief  history  of  the  purchasing  power  of  wages  in  England  from 
the  year  1800,  and  in  Massachusetts  ftom  its  settlement,  with  com- 
ments upon  the  same,  recommendations,  and  an  appendix  contain- 
ing a  brief  description  of  labor  abroad,  and  the  English  truck 
system. 

"The  following  matters  relating  to  the  employments  and  con- 
dition of  working-women  were  specially  assigned  to  a  female  assist- 
ant for  investigation ;  viz.,  the  number  of  occupations  in  which  they 
are  engaged ;  their  hours  of  labor,  home  life,  regularity  of  employ- 
ment, number  of  weeks  of  work  during  a  year,  comparative  intel- 
ligence, examination  of  their  boarding-houses,  amusements,  health 
of  their  special  occupations,  etc. ;  disabilities  of  each  class  of 
women-workers  as  compared  with  men  at  the  same  occupation ; 
merit  or  demerit  of  institutions  for  women,  such  as  homes  or  lodg- 
ing-houses ;  free  intelligence  offices ;  advertisements  for  working 
women ;  frauds  of  the  same  other  than  those  practised  upon  men, 
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guerilla  merchants,  so  called ;  Jews'  shops,  sewing-machine  frauds, 
etc. 

'^  From  the  United  States  census  of  1870,  the  bareaa  has  pre- 
pared a  complete  index  of  all  the  employments  in  Massachusetts, 
and  has  so  arranged  the  details  as  to  give  at  a  glance  the  number  of 
persons  employed,  the  average  wages,  yearly  earnings,  amount  of 
capital  invested,  and  the  total  product  of  each  branch  of  industry  in 
the  Commonwealth." 

In  the  report  for  1873,  the  officers  made  a  brief  allusion  to 
the  opposition  the  bureau  had  encountered  since  its  existence, 
and  attributed  much  of  it  to  ignorauce  of  facts.  To  all 
attacks,  the  officers  say  they  never  made  public  reply.  Refer- 
ring to  the  year's  work,  the  report  says : — 

'^  We  entered  upon  the  work  of  the  fourth  report  with  the  purpose 
of  ascertaining  and  presenting  the  facts  relating  to  the  actual  average 
annual  earnings  of  all  persons  employed  in  the  mechanical  and 
manufacturing  industries  of  the  State,  the  wages  and  earnings  and 
condition  of  unskilled  laborers,  the  cost  of  living,  the  distribution 
of  wealth  as  shown  in  the  ownership  of  real  and  personal  estates, 
and  in  the  deposits  in  our  savings  banks;  also  the  effect  upon 
wages  and  production,  of  the  reduction  of  the  hours  of  labor  from 
twelve  to  eleven,  the  effect  of  special  employments  upon  the  health, 
morals  and  prosperity  of  the  people ;  co-operation,  its  successes, 
failures  and  dangers ;  the  condition  of  tenement-houses,  the  con- 
dition of  labor  in  the  early  part  of  the  century,  etc/' 

The  tables  relating  to  wages,  earnings  and  days  employed, 
were  drawn  from  the  United  States  census.  The  personal 
visits  made  were  chiefly  to  obtain  information  concerning  the 
nou-enforcement  of  the  school  laws  for  working  children. 
The  investigation  into  co-operative  experiments,  both  by  cir- 
culars and  witnesses,  was  unproductive.  The  subject  of  sav- 
ings banks  received  the  principal  attention  of  the  bureau. 

The  report  for  1874  was  the  work  of  the  new  officers, 
appointed  in  1873,  six  months  having  been  used  in  its  prepar- 
ation. 

In  the  introduction  the  officers  state  that  the  following  let- 
ter, received  from  a  distinguished  statistician  of  the  United 
States,  formed  a  guide  in  conducting  their  investigations : — 


you  do  me  the  honor  to  ask  me  my  views  as  to  the  work  of  the 
MassachnBetts  Bureau  of  Statistics  of  Labor ;  but  as  the  result,  I  find 
little  to  aay  beyoud  expTeasing  my  hearty  sympathy  with  the  pur- 
poses of  your  oEQce,  and  my  wishes  for  its  success.  I  feel  the 
stroDgest  confidence  that  the  Commonwealth  is  prepared  for  your 
work,  and  that  the  work  can  be  done  to  the  satisfaction  of  all  citi- 
zens ;  and  that  your  otBce  has  only  to  prove  itself  superior  alike  to 
partisan  dictation  and  to  the  seductions  of  theory,  in  order  to  com- 
mand the  cordial  support  of  the  press  and  of  the  body  of  citizens. 
If  any  mistake  is  more  likely  than  others  to  be  committed  in  such  a 
critical  position,  it  is  to  undertake  to  recognize  both  parties  as  par- 
ties, and  to  sward  so  much  in  due  turn  to  each.  This  course  almost 
inevitably  leads  to  jealousy  and  dissatisfaction.  If  an  o£Bce  is 
Strong  enough  simply  to  consider  the  body  of  citizens,  and  to  refuse 
to  recognize  or  entertain  consideration  of  parties,  success  is  already 
in  the  main  assured.  Public  conQdence  once  given,  the  choice  of 
agencies,  the  selection  of  inquiries  to  be  propounded,  arc  easy  and 
plain.  The  country  is  hungry  for  information;  everything  of  a 
Statistical  character,  or  even  of  a  statistical  appearance,  is  taken  up 
with  an  eagerness  that  is  almost  pathetic ;  the  community  have  not 
yet  learned  to  be  half  skeptical  and  critical  enough  in  respect  to 
such  statements.  All  this  is  favorable  to  such  laudable  efforts  as 
you  are  engaged  in,  for  the  difficulty  of  collecting  statistics  iu  a  new 
country  requires  much  indulgence;  and  I  have  strong  hopes  that 
yen  will  so  distinctly  and  decisively  disconnect  the  Massachusetts 
Bureau  of  Statistics  of  Labor  from  politics, — from  dependence  on 
organizations,  whether  of  workingmen  or  of  employers,  and  fVom 
the  support  of  economical  theories,  individual  views  or  class  inter- 
ests,— as  to  command  the  moral  support  of  the  whole  body  of  citi- 
zens, and  receive  the  co-operation  of  all  men  of  all  occupations  and 
of  all  degrees,  without  reference,  however,  either  to  their  degrees  or 
their  occupations." 

The  voluntary  schedule  plan  was  deemed  worthless  in  the 
outset,  and  was  sparingly  used.  That  little  use,  however, 
demonstrated  clearly  the  futility  of  trying  to  obtain  full  and 
credible  statistics  by  such  a  means.  Of  the  342  school  boards 
addressed,  206  replied,  but  of  the  answers  very  few  were 
definite  in  their  statements.  A  schedule  of  simple,  easily 
answered  inquiries  was  sent  to  1,530  clergymen,  who  were 
deemed  for  many  reasons  "better  qualified  to  answer  official 
inquiries  than  men  in  almost  aBy  other  position  in  life,"  and  yet 
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only  544,  or  35+  per  cent,  answered.  Some  so  far  forgot 
the  courtesies  of  letter-writing  as  to  anonymously  assert  that 
the  information  desired  was  none  of  the  bureau's  business. 
Nine  cities  and  towns  were  visited,  and  the  sanitary  condition 
of  workingmen's  homes  looked  into.  Agents  of  the  bureau 
visited  233  textile  manufactories  in  the  State,  and  made  sworn 
returns  as  regarded  means  of  escape  in  case  of  fire,  protection 
of  shafting,  guarding  of  machinery,  care  of  elevators,  clean- 
ing of  machinery  when  running,  ventilation  and  average  air- 
space supplied  for  operatives.  From  information  obtained 
personally  by  Hon.  Edward  Young,  chief  of  the  United  States 
Bureau  of  Statistics,  while  in  Europe,  very  full  tables  of  rates 
of  wages,  hours  of  labor,  prices  of  provisions,  clothing,  rent, 
etc.,  were  prepared.  The  figures  for  Massachusetts  were 
gathered  by  the  bureau'b  agents.  From  the  comparisons  insti- 
tuted, the  relative  purchase-power  of  money  in  Europe  and 
Massachusetts  was  deduced  and  illustrated  by  tables.  The 
savings  banks  were  called  upon  to  keep  special  books  for  the 
information  of  the  bureau,  and  115  out  of  169  complied. 
Considerable  matter  of  minor  importance  was  secured  by 
visits  of  agents,  and  a  few  extracts  from  foreign  documents 
were  made  for  purposes  of  illustration  or  comparison. 

The  report  for  1875  was  mainly  the  result  of  personal  in- 
vestigation by  the  agents  of  the  bureau.  They  visited  the 
half-time  schools,  and  reported  their  condition  and  prospects. 
Certain  branches  of  employment  were  personally  inquired 
into,  and  their  special  effects  upon  female  health  demon- 
strated. Immediately  after  the  disaster  at  Granite  Mills,  an 
agent  of  the  bureau  visited  Fall  River,  and  elicited  important 
facts  from  nineteen  individuals  and  families.  From  the  sworn 
returns  obtained  in  the  year  previous,  tables  were  prepared 
showing  the  means  of  egress,  in  more  than  two  hundred  mills, 
from  upper  stories  in  case  of  fire  or  panic.  The  statements 
made  were  lately  put  on  trial  in  a  court  of  law,  and  several 
mill  agents  and  superintendents  testified  that,  as  far  as  their 
knowledge  extended,  the  descriptions  given  by  the  bureau 
were  entirely  correct  and  trustworthy. 

•  The  condition  of  397  workingmen's  families  was  ascer- 
tained by  the  investigations  of  agents.  The  mode  of  pro- 
cedure in  this  work  is  thus  described  in  the  report: — 
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"  The  ^ent,  upon  arriving  in  a  place  selected  for  iniTcstigation, 
and,  knowing  its  prominent  or  peculiar  indastries,  visited  the  mill, 
workshop,  wharf,  public  works  or  fonndrj^,  as  the  case  might  be. 
Accosting  the  first  workman  at  band,  a  statement  of  what  was 
desired  was  made ;  in  case  of  compliance,  a  time  waa  fixed,  con- 
venient to  the  workingman,  at  which  to  supply  the  desired  fignres 
and  information ;  in  case  of  inabilitj  or  want  of  inclination,  appli- 
cation was  made  to  one  and  another  of  the  workmen,  and  at  other 
establishments,  until  the  desired  nnmber  was  secnred.  Visits  by 
day  were  made  Id  order  that  the  locality  and  the  immediate  sur- 
roundings of  the  houses  could  ha  examined,  and  visits  in  the  even- 
ing were  required,  for  then  the  workmen  could  refer  to  their  account- 
hooka  and  bills,  and  find  the  items  of  expenditure  of  their  cost  of 
living.  As  a  matter  of  fact,  our  returns  would  have  been  materially 
smaller  in  number,  or  wanting  in  completeness,  but  for  these  even- 
ing visits  made  after  work  was  done.  The  rooms  were  inspected, 
and  their  pleasant  or  unpleasant  features  noted.  The  children  were 
at  home,  and  the  physical  appearance  and  dress  of  the  family  were 
observed." 

Attempta  to  secure  inforoiation  concerning  co-operation,  bj 
circulars,  proving,  as  usual,  a  comparative  failure,  the  efforts 
of  agents  supplemented  the  work,  and  secured  all  available 
data.  The  report  contained  much  selected  iuformutiou,  ob- 
tained by  the  personal  investigations  of  Hon.  Edward  Young, 
Hon.  C.  C.  Andrews,  United  States  minister  to  Sweden  and 
Norway,  and  from  documents  secured  by  the  chief  of  the 
bureau  while  in  Europe. 

The  manner  of  working,  as  regards  the  state  census  and 
industrial  statistics,  will  be  fully  ezptaioed  in  its  appropriate 
section. 

The  report  for  1876  is  wholly  the  result  of  personal  in- 
vestigation, the  blanks  used  forming  part  of  the  census  sys- 
tem. They  were  left  with  individuals  by  the  enumerators, 
information  given  when  necessary,  and  when  collected  were 
e:famined  to  supply  deficiencies  and  correct  errors.  The 
number  of  available  schedules  received  was  71,339,  of  which 
55,515  were  filled  by  males  and  15,824  by  females.  The  in- 
formation gained  is  presented  with  regard  to  sex,  to  wage 
and  salary  receivers,  aud  by  families,  cities,  towns,  counties 
and  important  occupations.  The  points  of  inquiry  were  as 
follows : — ■ 
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Persons  dependent. 

Hours  employed  daily. 

Days  employed  yearly. 

Daily  wages. 

Yearly  wages. 

Other  earnings. 

Wife's  earnings. 

Children's  earnings. 

Unable  to  work  from  sickness. 

Persons  owning  houses. 

Mortgages  on  houses. 

Rate  of  interest  on  mortgages. 

Rents. 

Number  of  rooms  hired. 

Value  of  garden  crops. 

Cost  of  living. 

Volumes  in  private  library  (over  100). 

This  report,  being  the  seventh  in  the  series,  will  be  sent  on 
application,  and  prepayment  of  postage,  until  the  number 
provided  for  distribution  is  exhausted.  By  law  of  the  State, 
all  public  documents  are  furnished  free  of  expense  to  parties 
desiring  them. 

IX. — Distribution  of  Reports. — Opinions  of  the  Pcbuc 

AND  THE  Press. 

During  the  seven  years  of  the  bureau's  existence,  about  fifty 
thousand  copies  of  its  reports  have  been  published  by  order 
of  the  legislature.  As  is  usual  with  public  documents,  the 
members  of  the  Senate  and  House  have  received  liberal  quotas 
for  distribution  among  their  constituents ;  but  at  least  one- 
half  of  the  number  published  has  been  placed  at  the  disposal 
of  the  bureau.  No  rigid  rules  have  been  applied  in  their 
distribution,  but  any  person  desirous  of  reading  a  report  has 
been  accommodated.  The  demands  have  come,  of  course, 
primarily,  from  the  citizens  of  Massaphusetts ;  but  persons  in 
every  State  of  the  Union,  the  newspaper  press,  public  and 
social  libraries,  other  state  governments,  institutions  of  learn- 
ing, and  scientific  and  literary  associations  have  been  supplied* 
The  foreign  circulation  has  also  been  large,  and  divided 
among  classes  similar  to  those  given  above. 
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It  would  be  useless  to  print  a  representative  home  list  of 
a  hundred  names  from  the  alphabetical  records  of  thousands 
which  are  kept  by  the  bureau ;  but  any  person  desiring  to 
study  statistics,  or  wishing  to  investigate  labor  subjects,  can 
obtain  great  aid  from  the  correspondence-roll  of  the  bureau, 
which  is  freely  placed  at  his  disposal.  In  order  to  accommo- 
date such  parties,  however,  we  present  below  a  selected  list 
from  our  foreign  records.  It  will  serve  a  double  purpose,  by 
giving  an  idea  of  the  circulation  of  the  bureau  reports  in 
Europe,  and  by  furnishing  the  names  and  addresses  of  the 
prominent  statisticians  of  Europe. 

Distribution  of  Bukeau  Reports  m  Foreign  Countries. 

Edinburgh    Workingmen's    Club,    Robt.    McLaren,    Secretary, 
Scotland. 
Joseph  White,  Southgate  Mills,  Bradford,  Eng. 
Friedrich  Krupp,  Essen,  Prassia. 

Alexander  Redgrave,  Factory  Inspector's  Office,  London,  Eng. 
Robert  Baker,  Factory  Inspector's  Office,  London,  Eng. 
Samuel  Stepney,  Factory  Inspector's  Office,  London,  Eng. 
Freiburg  University,  Baden. 

Foreign  Office,  Imperial  Government,  Vienna,  Austria. 
Geo.  Potter,  London,  Publisher  of  "  The  Bee-Hive." 
Alsager  Hay  Hill,  London,  Publisher  of  "  Labour  News." 
"  Co-operative  News,"  Manchester,  Eng. 
A.  J.  Mundella,  M.  P.,  Elvaston  Sq.,  London,  Eng. 
Geo.  B.  Emerson,  London  (care  Baring  Bros.). 
R.  Applegarth,  London,  Eng. 
Wm.  Allan,  London,  Eng. 
John  Kane,  Darlington,  Eng. 
A.  A.  Self,  London,  Eng. 
W.  H.  Blatcbley,  London,  Eng. 
T.  Dunning,  London,  Eng. 
C.  Bradlangh,  London,  Eng. 
Prof.  Beesley,  London,  Eng.,  London  University. 
Sir  Chas.  Dilke,  House  of  Commons,  London. 
J.  Geo.  Eccarlus,  London,  Eng. 
Thomas  Hughes,  London,  Eng. 
Geo.  J.  Holyoake,  London,  Eng* 
John  Leigh,  Manchester,  Eng. 
Institute  Technology,  Manchester,  Eng. 
Miss  Emily  Faithfull,  London,  Eng.,  Victoria  Press. 
Geo.  Howell,  London,  Eng. 
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Felix  Heikel,  Helsingfors,  Finland. 

Paul  Liptay,  Hungary. 

London  Statistical  Society,  London,  Eng. 

Hon.  Geo.  P.  Marsh,  Rome,  Italy. 

General  Registry  Office,  London,  Eng. 

Dr.  William  Farr,  British  Museum,  London,  Eng. 

Frederick  Purd}',  Poor  Law  Commission,  London,  Eng, 

Henry  Longley,  Local  Gov't  Board,  London,  Eng. 

G.  W.  Hastings,  Social  Science  Association,  London,  Eng. 

William  Tallock,  Howard  Prison  Association,  London,  Eng. 

F.  Cowell  Stepney,  London,  Eng. 

J.  R.  Whitehead,  M.  P.,  Leeds,  Eng. 

Mr.  Foster,  M.  P.,  Leeds,  Eng. 

Edwin  Hill,  London,  Eng. 

M.  D.  Hill,  Ck>urt  of  Bankruptcy,  Bristol,  Eng. 

University  Library,  Cambridge,  Eng. 

"  Westminster  Review,"  London,  Eng. 

Mrs.  Charlotte  A.  Joy,  Isle  of  Wight,  Eng. 

Sir  James  Cox,  Board  of  Lunacy,  Edinburgh. 

Registrar-General,  Edinburgh. 

"  Edinburgh  Review,"  Edinburgh. 

Glasgow  College,  Glasgow. 

Inspectors  of  Lunatic  Asylums,  Dublin. 

Poor  Law  Commissioners,  Dublin. 

Registrar-General,  Dublin. 

Chief  Secretary  of  Government,  South  Adelaide,  Australia. 

Dr.  F.  Norton  Manning,  Sydney,  New  South  Wales. 

Minister  of  Justice,  Paris. 

M.  le  Garde  des  Sceaux,  Paris. 

M.  Bonneville  de  Marsagny,  Paris. 

M.  Galzard,  Statistical  Society,  P^ris. 

M.  A.  Legoyt,  Gen.  Statistical  Bureau,  Paris. 

M.  Roux,  Statistical  Society,  Marseilles. 

Dr.  B.  A.  Morel,  Rouen. 

Grovernment  of  Holland,  The  Hague.    By  U.  S.  Minister. 

Dr.  Yon  Baumhauer,  Statistical  Bureau,  The  Hague. 

Government  of  Belgium,  Brussels.    By  U.  S.  Minister. 

Emile  de  Laveleye,  Liege,  Belgium. 

Prof.  Le  Roy,  Royal  University,  Liege,  Belgium. 

M.  A.  Visschers,  Central  Statistical  Commission,  Brussels,  Belgium. 

M.  A.  Quetelet,  President  Central  Stat.  Com.,  Brussels,  Belgium. 

M.  Stevens,  Inspector  Gen.  of  Prisons,  Brussels,  Belgium. 

Sig.  Beltram  Scaliar,  Inspector  Gen.  of  Prisons,  Rome,  Italy, 

Sig.  Dr.  Maestri,  Royal  Bureau  of  Statistics,  Rome,  Italy. 
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Dr.  G.  Neumann,  Berlin,  Prussia. 

Dr.  Ernst  Engel,  Bureau  of  Statistics,  Berlin,  Pru 

Dr.  F.  Yon  Holtzendorf,  Prison  CJommission,  Berli 

Dr.  Hach,  Lubec. 

Dr.  Charles  Dippe,  Mecklenburg-Schwerein. 

Dr.  C.  W.  Ascher,  Hamburg. 

Dr.  Von  Holtz,  Heidelberg,  Baden. 

Dr.  Geo.  Yarrentrapp,  Geographical  and  Statis.  i 
fort.  ♦ 

Dr.  Yon  Sewelof,  Statistical  Bureau,  Hanorer. 

Dr.  F.  B.  Yon  Hermann,  Statistical  Bureau,  Mum< 

Dr.  Weinlig,  Statistical  Bureau,  Dresden,  Saxony. 

Prof.  Ed.  Wappaus,  Gottingen  University. 

Joseph  Bernal,  Bureau  of  Statistics,  Prague,  Bohei 

J.  Ritter  Yon  Engelhardt,  Gov't  Stat.  Bureau,  Yiei 

Baron  de  Goering,  Yienna,  Austria. 

National  Museum,  Pestb,  Hungary. 

Dr.  Goss,  Geneva,  Switzerland. 

Dr.  H.  C.  Lombard,  Geneva,  Switzerland. 

Prof.  E.  Decor,  Neufch&tel,  Switzerland. 

M.  Max  Wirth,  Central  Bureau  of  Statistics,  Berne 

Polish  Historical  Museum.  Sent  to  Le  Comte  Le 
Switzerland. 

Francisco  G.  Martini,  Director  of  Education,  Madr 

Dr.  Fred.  Theodore  Berg,  Central  Bureau  of  Sta 
holm,  Sweden. 

Christiana  University,  Norway. 

M.  Pierre  Semenou,  Director  Central  Statistical  C 
Petersburg,  Russia. 

H.  Fawcett,  M.  P.,  London,  Eng. 

Lloyd  Jones,  London,  Eng. 

John  Stuart  Mill,  London,  Eng. 

London  Society  for  Suppression  of  Mendicity. 

John  Ruskin,  London,  Eng. 

"  London  Times." 

*^  London  Telegraph.*' 

Gen.  Archibald,  British  Consulate,  New  York. 

Harris  Gastrell,  British  Legation,  Washington,  D.  C 

G.  A.  Schmitt,  Austrian  Consul,  Boston. 

M.  Harshaily  Cambridge,  England. 

IX. — Ofinioks  of  the  Publio  and  the  ] 

FroDQt  the  vride  circle  of  readers  of  the  reports 

of  conunendation  and  of  criticism  have  been  nu 
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is  beyond  the  desired  compass  of  this  volume  to  give  even 
brief  extracts  from  the  communications  received,  and  a  few 
selections  might  seem  invidious  or  partial.  The  manner  in 
which  the  friends  of  labor  reform,  whatever  their  particokr 
ideas  on  the  subject  might  be,  have  rallied  to  the  support  of 
the  bureau  when  its  continued  existence  has  been  in  doubt, 
shows  plainly  that  the  need  of  the  bureau  is  felt,  and  a  belief 
in  its  usefulness  is  widely  extended. 

The  officers  said,  in  1873,  ^  We  have  continued  assurances 
from  laboring  men,  from  labor  newspapers,  from  labor  organi- 
zations, and  from  leading  labor  reformers,  that  they  will 
sustain  the  bureau  in  its  investigations."  We  have  no  doubt 
that  such  is  the  general  feeling  at  the  present  time. 

It  must  not  be  supposed  that  the  manufacturers  of  Massa- 
chusetts are  leagued  in  opposition  to  the  bureau  and  its  work. 
As  a  general  rule,  they  have  given  every  desired  facility  to 
the  bureau's  agents,  and  have  manifested,  in  many  instances, 
a  deep  interest  in  the  bureau's  work.  Of  course,  tiiere  have 
been  many  exceptions  found.  Many  consider  the  investiga- 
tions inquisitorial,  insulting,  etc. ;  and  many,  knowing  they 
were  violating  the  law,  have  shown  great  opposition  to  the 
proximity  of  its  officers. 

The  statisticians  of  the  country  have  complimented  the 
bureau's  work,  and,  in  many  cases,  offered  valuable  sugges- 
tions, which  have  been  followed. 

The  newspapers  have  shown  a  general  desire  to  lay  abstracts 
of  the  reports  before  their  readers,  and  many  have  devoted 
editorial  space  to  the  serious  consideration  of  facts  presented. 
Considering  the  impersonality  of  newspaper  articles,  we  shall 
venture  to  give  a  few  extracts  from  editorial  remarks. 

The  second  report  of  the  bureau  is  thus  referred  to  by 
•^The  Nation,"  of  New  York,  dated  June  1,  1871  :— 

'*  The  Labor  Question  m  Massachusetts. 

^^It  is  difficult  to  exaggerate  the  value  of  such  labor  as  is  so 
intelligently  performed  b}*  the  Massachusetts  Bureau  of  Statistics 
of  Labor,  whose  second  annual  report  has  been  recently  presented 
to  the  legislature  of  that  State. 

*^  The  report  itself  is  a  model  for  clearness,  system  and  practical 
arrangement,  and  especially  for  a  thorough  recognition  of  the  nature 
of  the  facts  required  by  a  body  of  legislators,  though  it  is  much  to 
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be  feared  that  they  will  be  the  last  to  be  benefited  thereby.  It  does 
not  need  a  very  close  scrutiny  to  recognize  that  Greneral  Oliver,  the 
chief  of  the  bureaa,  is  in  warm  sympathy  with  the  workmen,  and, 
firom  conviction,  inclined  to  their  views.  But,  after  a  careful  study 
of  the  volume,  we  acquit  the  authors  of  every  suspicion  of  partiality 
in  what  was,  after  all,  the  main  work,  the  collection  of  the  facts 
themselves ;  and  these  are  of  the  utmost  importance. 

^^  That  the  reading  of  such  reports  as  General  Oliver's  will  con- 
vince many  persons  of  the  gravity  of  the  evil,  and  reconcile  them  to 
the  freest  and  most  exhaustive  discussion  of  the  remedies,  is  the 
chief,  as  it  will  be  the  most  immediate,  result  of  the  establishment 
of  the  bureau  itself. 

^'  It  is  unfortunately  true,  that  the  prejudice  against  anything  sav- 
oring of  so-called  labor  reform,  for  the  moment,  almost  bars  its 
intelligent  discussion,  and  it  is  to  be  regretted  that  the  extreme 
bulk  of  this  volume  will  prevent  many  from  examining  it,  who 
might  otherwise  contribute  to  make  its  contents  known.  But  the 
mere  existence  of  a  permanent  bureau,  authorized  to  take  testimony 
on  the  subject,  and  capable  of  exercising  that  authority  with  fair- 
ness and  intelligence,  is  a  long  step  towards  a  correct  understanding 
of  this  great  problem." 

The  ''Springfield  Republican,"  April  26, 1872,  contains  the 
following  concerning — 

"The  Labor  Bureau^s  Report. 

^'  Each  successive  year  increases,  perhaps  we  may  say,  doubles, 
the  value  of  the  annual  reports  sent  out  from  the  Massachusetts 
Bureau  of  Labor  Statistics.  General  Oliver,  the  chief,  and  Mr. 
McN'eill,  the  deputy  of  the  bureau,  who  unite  in  writing  the  reports, 
come  efery  year  somewhat  nearer  to  comprehensive  acquaintance 
with  the  myriad  facts  that  make  up  the  industrial  problem  of  Massa- 
chusetts ;  moreover,  they  acquire  a  better  method  of  setting  them 
forth. 

^^But  it  will  still  be  some  years  before  the  statistics  thus  pre- 
sented will  have  the  weight  that  belongs  to  carefblly  collected  and 
accurately  analyzed  results ;  for  it  is  not  yet  possible,  in  any  branch 
of  the  inquiry,  to  allow  for  all  the  facts  that  ought  to  be  known  and 
considered." 

The  ^  American  Artisan,"  of  May  29,  1872,  says : — 

^^  The  institution  and  maintenance  by  the  State  of  such  a  bureaa, 
cannot  be  too  highly  commended,  and  the  gentlemen  whose  inde- 
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fatigable  and  judicioas  labors  have  produced  the  work  before  us,  are 
entitled,  not  only  to  the  thanks  of  the  Ck>mmonwealth  of  Massachu- 
Betts,  but  of  the  oountry  at  large." 

The  Boston  **  Commonwealth  *'  spoke  thus  strongly  of  at- 
tempts to  abolish  the  bureau  in  1872 : — 

^^So  the  effort  now  is  to  abolish  the  Bureau  of  Labor.  The 
struggle  between  capital  and  labor  is  growing  bitter, — ^bitter,  now, 
even  on  the  side  of  capital.     It  objects  to  investigation  of  its 

method^. 

^'  Let  us  find,  rather,  the  true  ^  state  pride,'  that  shall  dare  Bdtk 
out  its  own  evils  for  correction.  There  is  no  shame  in  any  quo- 
tation of  our  difSculties  made  fh>m  our  own  investigation  and  con- 
fession in  reports. 

"  Abolish  the  bureau  in  a  scare,  lest  we  find  something  wrong, 
and  in  time  somebody  else  wUl  be  trumpeting  our  difficulties  and 
also  our  degradation.  Then,  indeed,  may  we  blush  and  dread 
exposure.  Only  in  the  continuance  of  the  Labor  Bureau  is  there 
honor  and  integrity.    Its  abolition  would  be  simply  cowardice." 

An  issue  of  the  New  York  ''Weekly  Tribune"  (]\Iarch  11, 
1874)  thus  examines  into — 

""Thk  Facts  about  the  Workiko  Classes. 

''  A  knowledge  of  the  elements  of  the  labor  problem  is  essential 
to  all  progress  in  dealing  with  it.  The  proverb,  that  one-half  the 
world  does  not  know  how  the  other  half  lives,  is  nowhere  so  true  as 
in  respect  to  those  who  do  and  those  who  do  not  earn  their  living 
by  manual  toil.  More  light  is  thrown  upon  this  subject  by  the  facts 
gathered  in  such  reports  as  that  of  the  Massachusetts  Labor  Bureau, 
which  we  present  elsewhere,  than  all  the  fine*spun  theories  of  doc- 
trinaires or  the  rant  of  labor  demagogues  would  furnish  in  a  century. 

''  Previous  to  the  organization  of  that  bureau,  it  was  generally 
believed  that  Massachusetts  was  a  model  Commonwealth,  far  supe- 
rior to  the  rest  of  the  world  in  respect  to  the  education  of  her 
masses.  The  training  of  her  common  schools  was  her  glory  and 
her  pride ;  and  however  necessary  compulsory  education  might  be 
under  effete  governments,  here,  at  least,  was  a  State  where  the 
children  of  the  poorest  citizen  were  proficient  in  the  three  r's.  Un- 
happily, the  statistics  of  the  Labor  Bureau  tell  a  very  different  tale. 
The  children  of  working  people  in  Massachusetts  are,  in  great  part, 
as  sadly  neglected  in  respect  to  education,  as  if  they  were  bom  in 
the  middle  of  AMca.    There  are  25,000  of  them,  between  the  ages 
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of  5  and  15,  thrust  into  the  workshop  instead  of  the  school-room. 
The  report  says  that  they  do  not  receive  the  slightest  education, 
either  in  public  or  in  private  schools.  What  sort  of  citizens  will 
they  make,  when,  under  our  equal  laws,  the  ballot  is  placed  in  their 
hands?  Of  what  avail  will  books  or  newspapers,  or  any  other 
means  of  enlightenment,  be  to  this  army  of  heathens  who  cannot 
read? 

"  How  do  they  live,  these  working  people, — these  people  whom 
we  only  hear  of  when  they  rise  in  a  strike ;  or  begging  for  work, 
come  to  the  soup-kitchens?  The  report  photographs  their  life  with 
painful  fidelity.  While  they  have  work,  their  hours  are  long,— 
especially  those  of  women  and  young  girls.  They  occupy  vile 
tenements  as  homes,  where  they  are  packed  closely,  without  regard 
to  decency  or  health ;  where  sight  and  smell  are  offended  at  every 
step,  and  vice  and  drunkenness  offer  the  only  variety  of  their  monot- 
onous lives.  Doubtless,  this  is  not  true  of  all;  but  of  how  ter- 
ribly large  a  proportion  it  is  true  we  are  told  in  the  report.  They 
save  something  against  a  rainy  day  ?  Yes,  more  than  was  at  one 
time  supposed ;  and  of  the  depositors  dependent  upon  day  wages, 
the  savings  banks  hold  an  average  to  each  name  of  $121.  But  a 
large  proportion  save  nothing ;  and  there  is  a  strange  feature  in  this 
matter  of  saving — those  save  most  who  earn  least ;  the  workmen 
who  can  earn  large  wages  are  very  rarely  frugal. 

*^  There  are  excellent  recommendations  at  the  close  of  the  report, 
to  which  the  only  objection  is,  that  they  are  too  general  in  their 
character.  The  best  of  laws,  the  wisest  management  on  the  part 
of  the  State,  cannot  wholly  meet  the  exigency.  Philanthropy  and 
capital  must  go  hand  in  hand,  and,  having  sought  out  these  evils 
and  ascertained  their  origin,  must  find  the  true  solution  of  the  labor 
problem  in  the  elevation  of  the  workingman." 

The  New  York  "  Graphic,"  in  a  series  of  four  articles,  con- 
sidered the  bureau  report  for  1874.  The  issue  for  March  13, 
1874,  contained  the  following  editorial  upon  th( 


**  Homes  of  the  Poor. 

^^  Some  of  the  facts  brought  to  light  by  visitors  among  our  poor 
people  are  heart-harrowing  enough.  A  large  number  of  young 
women,  moved  by  a  spirit  of  commendable  charity,  have  gone 
among  the  homes  of  the  poor  of  the  city  this  winter,  to  carry  relief 
and  comfort  to  their  wretched  inmates.  The  pictures  of  destlta*^ 
tion,  squalor,  and  nauseating  filthiness  they  paint,  are  enough  to 
make  the  strongest  soul  sick.    In  some  instances  the  visitors  have 
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been  so  affected  by  the  odors  and  infections  of  the  stived  tenements, 
where  scores  of  human  beings  are  huddled  together,  as  to  be  inca- 
pacitated for  fhrther  work.  It  is  doubtless  true,  that  one-half  of  the 
world  does  not  know  how  the  other  half  lives.  But  after  listening 
to  and  reading  some  of  the  accounts  of  these  voluntary  Tisitors 
among  the  poor,  it  is  a  wonder  that  a  large  class  of  our  fellow- 
beings  live  at  all. 

^^  The  same  state  of  things  is  exhibited,  in  an  equally  striking 
way,  by  the  report  of  the  Massachusetts  Bureau  of  Statistics  of 
Labor.  The  commissioners  devote  special  attention  to  the  dwell- 
ings of  the  poor  in  that  State.  They  found  a  large  proportion  of 
them  dingy,  unventilated,  unwholesome,  and  thoroughly  demoraliz- 
ing in  every  respect.  We  give  some  of  the  facts  in  another  column. 
They  tell  their  own  story.  And  here  is  one  of  their  instances : 
*  In  a  single  building,  in  the  town  of  W.,  thirty-two  feet  long,  twenty 
feet  wide,  three  stories  high,  with  attics,  there  habitually  exist  thirty- 
nine  people  of  all  ages.  For  their  use  there  is  one  pump  and  one 
privy,  within  twenty  feet  of  each  other,  with  the  several  sink-spoats 
discharging  upon  the  ground  near  by.  The  windows  are  withont 
weights,  and  the  upper  sashes  are  immovable.  No  other  provision 
is  made  for  ftesh  air.  Scores  of  similar  overcrowded  and  uncleanly 
tenements  exist  and  could  be  cited.' 

*^  The  effect  of  such  habitations  on  health  and  morals  must  be 
incalculably  bad.  It  is  not  surprising  that  people  who  are  com- 
pelled to  live  in  tenements  unfit  for  horses,  or  even  swine,  resort  to 
the  dramshop  when  the  work  of  the  day  is  over,  and  try  to  hide 
their  wretchedness  from  themselves  in  the  convivialities  of  a  well- 
lighted  saloon  and  the  delirium  of  intoxication.  Nor  is  it  surpris- 
ing that  the  inmates  and  progeny  of  such  homes  are  sickly,  thrift- 
less, ignorant,  often  vile,  and  sometimes  violent.  These  miserable 
rookeries,  rented  at  extortionate  rates  by  rich  capitalists,  are  the 
prolific  nests  of  crime,  If  anything  is  to  be  done  to  save  society 
from  the  depredations  of  criminals,  to  check  pauperism,  intempei^ 
ance  and  vice,  the  work  must  begin  at  the  beginning.  It  is  the 
springs  that  make  the  river.  Edward  Everett  remarked  that  many 
of  the  children  in  a  dark  and  filthy  court  at  the  North  End  of  Boston 
were  blind  fh>m  their  birth.  Soup-kitchens  and  labor  demonstra- 
tions may  be  well  in  their  way ;  but  before  any  permanent  ameliora- 
tion of  the  condition  of  the  poorer  classes  can  take  place,  they  must 
be  better  housed  and  conditioned.  Health  and  morals  require 
something  more  than  soup  and  sentiment.  Relief  must  give  way 
to  a  reform  that  goes  back  to  the  sources  of  the  difficulty.  Dr. 
Holmes  has  said,  ^  There  are  people  who  think  that  everything  may 
be  done,  if  the  doer,  be  he  educator  or  physician,  be  only  called  *'*'  in 
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Beason."  No  doubt ;  but  tn  season  would  ofteo  be  a  hundred  or  two 
years  before  the  child  was  born,  and  people  never  send  so  early  as 
that'  We  mast  prepare  for  a  better  state  of  things  in  the  next 
generation,  by  laying  the  fonndations  in  this.  A.  trne  civilization 
thinks  more  of  characters  than  commodities,  and  will  not  consent 
to  Qse  up  human  beings  for  tlie  sake  of  cheapening  clotli  a  cent  in 
the  yard.  The  test  of  a  civilization  is  the  estimate  in  which  it 
holds  human  beings.  Itisnothow  the  rich  ride,  nor  what  they  wear, 
but  how  the  people  live  and  what  sort  of  houses  they  live  in,  that 
determine  the  character  of  a  commonwealth." 

The  Brooklyn  "Daily  Argua,"  of  March  17,  1875,  devot«8 
much  space  to  the  consideration  of  the  bureau's  work.  It 
says;— 

"  Intelligence  and  system  characterize  many  features  of  Massa- 
chusetts legislation,  especially  those  that  relate  to  labor  and  educa- 
tion. Our  own  Empire  State  ought  to  do  for  its  imperial  popula- 
tion what  Massachusetts  does  for  her  children.  Call  it  'Yankee 
inqnisitiveness,'  or  what  you  will,  the  old  Bay  State  does  inquire 
and  investigat«  and  reform.  Her  officials  penetrate  below  the  sur- 
face of  life,  and  question  all  the  needs  of  her  people.  No  State  in 
the  Union  has  more  complete  returns  to  illustrate  the  sociol<^  of 
Its  population,  to  ameliorate  their  condition,  and  to  protect  inter- 
ests— sanitary,  educational  and  moral — which  go  to  flrame  the 
organization  of  a  well-ordered  commonwealth. 

"  Brooklyn  is  so  largely  made  up  of  that  New  England  element, 
which  has  the  Massachusetts  character  for  Its  dominant  type,  that 
her  social  condition  is  reflected  in  that  of  the  ancient  Puritan  Com- 
monwealth. The  latest  report  of  the  Massachusetts  'Bureau  of 
Statistics  of  Labor,'  which  has  been  made  with  most  painstaking 
care,  furnishes  a  multitude  of  facts  and  suggestions  which  are  of 
application  here,  and  which  will  interest  a  Brooklyn  audience. 

*'  The  most  interesting  and  practical  part  of  the  report  is  that 
which  relates  to  the  condition  of  the  families  of  workingmen,  such 
as  day  laborers,  tradesmen  and  others  who  are  obliged  to  depend 
for  enpport  on  the  work  of  their  hands. 

"  One  general  fact  appears, — that,  while  the  wage  system  enables 
a  minority  of  the  workingmen  to  maintain  themselves  and  families 
comfortably  by  their  Individual  exertions,  in  a  majority  of  cases  they 
must  have  aid  from  wife  or  children  to  accomplish  this  result.  The 
resntt  shows  that  co-operation  in  the  purchase  of  supplies  is  an 
economy  of  earnings,  and  that  such  a  system  is  of  great  value  to  the 
laborer  and  the  artisan. 
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''  It  would  be  interesting  to  have  returns  like  these  in  Brooklyn ; 
but  the  Massachusetts  statistics  are  of  universal  application,  and 
may  be  applied,  with  only  slight  variance,  to  the  condition  ol 
affairs  here. 

^^The  general  conclusions  of  the  report  come  home  to  every 
laborer  and  artisan  wherever  he  may  live.  They  impress  the  neces- 
sity of  steady  emplo}'ment,  of  economy,  and  of  co-operation. 

''  They  fhrnish  little  justification  for  ^  strikes.'  We  commend  them 
to  all  who  are  dependent  upon  manual  labor  or  small  salaries." 

The  "Chicago  Tribune,"  of  March  19,  1875,  says,  edito- 
rially : — 

"The  Massachusetts  Bureau  of  Labor  Statistics  has  issued  its 
sixth  annual  report.  We  regret  to  learn,  from  the  abstract  that 
has  reached  us,  that  there  is  danger  of  the  abolition  of  the  bureau. 
Its  reports  have  been  of  the  greatest  value  to  the  student  of  social 
science.  They  are  quoted  from  Maine  to  Oregon,  and  are  in  demand 
throughout  Europe.  There  is  no  other  organization  in  the  country 
which  does  a  like  work,  for  the  Pennsylvania  Bureau  of  Labor  has 
as  yet  shown  no  reason  for  its  existence.  The  six  Massachusetts 
reports  contain  a  mass  of  information  which  is  obtainable  nowhere 
else,  and  the  subject  is  far  from  being  exhausted.  It  is  to  be  hoped 
that  the  good  work  may  go  on.  These  statistics  show  a  better  state 
of  things,  on  the  whole,  than  was  expected.  The  decrease  in  wages, 
due  to  the  panic,  has  deprived  the  Massachusetts  workingman  of  his 
luxuries.  Otherwise,  he  seems  to  be  getting  along  well  enough,  so 
far  as  the  present  is  concerned.  He  has  slight  chances  for  the 
future,  however.  '  In  only  a  few  cases,'  saj's  the  report,  *  is  there 
evidence  of  the  possibility  of  acquiring  a  competence.'  As  long  as 
this  is  true,  so  long  is  labor  wronged, — but  it  is  usually  wronged  by 
itself.  The  husband  and  father  ^has  given  hostages  to  fortune/ 
Where  labor  is  too  plenty,  labor  is  too  cheap,  and  a  life  of  toil  often 
ends  in  a  pauper's  grave.  The  bureau  hopes  great  things  from  co- 
operation in  the  way  of  bettering  the  condition  of  the  working 
classes,  and  in  this  it  is  right.  In  England  and  Germany,  there  are 
millions  of  workingmen  living  in  comfort  who,  without  oo-opermlioD, 
would  be  in  squalid  misery." 

X..— Results  of  Seven  Years'  Investigations. 

It  would  be  impossible  to  consolidate  in  a  few  pages  the 
arguments,  testimony,  narrative,  statistical  tables,  conclusions 
and  recommendations  contained  in  the^ur  thousand  pages  of 
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the  seven  reports  already  issued.  With  the  design  of  giving, 
as  far  as  possible,  the  results  of  the  seven  years'  investigations, 
we  first  present  a  complete  digest  of  the  work  of  the  bureau, 
arranged  by  important  subjects,  and  having  the  report,  vol- 
ume and  page  given,  in  order  to  aid  those  desirous  of  reading 
up  on  any  particular  point,  or  in  finding  the  details  of  each 
subject  considered. 

Digest  of  the  Bubeau^s  Work. 

[Tbe  Roman  nnmerals  Indicate  the  yolnme  of  the  Report.    Vol.  L  wae  luued  In  1870;  voL 

VU.  in  1876.] 

Hours  of  Labor,  I. — Medical  opinions  on  English  ten-hour  bill, 
pp.  127,  128 ;  night  work  of  females  and  children,  209 ;  hours  of 
labor,  223-234,  287-298.  II.— Hours  of  factory  labor,  498-502 ; 
facts  bearing  on  ten-hour  argument,  503-508 ;  hours  of  labor  in 
Europe,  508-517 ;  hours  of  labor,  557-567.  III.— Hours  of  labor, 
217-251.  IV.— Hours  of  labor,  243-246 ;  reduction  of  hours  of 
labor,  467,  468 ;  essay  on  "  Limitation  of  Time,"  468-487 ;  ten 
hours,  487-501.  V. — Comparative  hours  of  labor  in  Massachu- 
setts and  foreign  countries,  102-108.  VII. — Hours  of  labor  of 
70,000  worklngmen  and  women  in  Massachusetts,  18,  19. 

Kind  of  Labor.  I. — Cotton  manufactures,  pp.  72-84 ;  agricult- 
ural labor,  84-87 ;  whale  fishery,  256-262 ;  work  at  home,  271 ; 
old  and  new  trades,  274 ;  occupation  statistics,  373-410.  II. — 
Agriculture,  154-171.  III. — Classification  of  employments,  13-21 ; 
agriculture,  21-47 ;  commerce,  48-59 ;  industrial  and  mechanical 
returns,  118-217;  testimony  concerning  farming,  544-548;  labor 
in  Austria  and  Hungary,  665-568.  IV. — Classification  of  employ- 
ments from  United  States  census,  53-70 ;  town  statements  con- 
cerning special  occupations,  271-309.  V. — Massachusetts  statis- 
tics from  United  States  census  of  1870,  252-255.  VI.— Occupa- 
tions of  897  worklngmen,  206-214.  VII.— Occupations  of  70,000 
workingmen  and  women,  4-14. 

Condition  of  Working  People  in  their  Homes  and  Employments. 
1. — Factory  system,  pp.  106-111 ;  testimony  of  English  factory 
inspectors,  and  remarks  thereon,  128-134 ;  homes  of  low-paid 
laborers  in  Boston,  164-185  ;  homes  of  the  middle  classes,  185-187  ; 
homes  of  the  rich,  187-189  ;  homes  of  French  operatives,  189-193  ; 
"  strikes"  and  discharges,  206-209  ;  improved  machinery,  210-212, 
272-274  ;  heating,  lighting,  ventilation  and  protection  from  fire  and 
panic,  212,  213,  268;  accidents,  213-215,  268-270:  stoppage  of 
wages  and  pay,  215,  216 ;  apprentices,  217,  218,  270,  271,  316 ; 
change  of  employes,  average  life,  218-223,  314  ;  health  influences, 
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234,  235  ;  place  of  dining,  236  ;  distance  from  work,  265  ;  cost  of 
tools,  271 ;  discharges,  277-279 ;  effect  of  factory  life  on  women 
and  children,  312-314 ;  condition  and  wages  of  working  women, 
360-365.    II.— Work  and  home-life  of  factory  operatives,  459-486 ; 
Chinese  labor,  461,  462;  tenement-houses  and  homes  of  low-paid 
laborers  in  Boston,  517-531.    III. — ^Domestic  labor  and  Woman's 
work,  59-118  ;  condition  of  operatives  in  factory  and  manafactaring 
towfrs,  362-401;    Chinese  labor,  401-409;    accidents,   421-431; 
homes  of  the  working  classes,  487-443.    IV. — ^Tenement-hoases  in 
Salem,  372-380 ;   condition  of  labor,  397-410.     V.— Relative   to 
clergymen  and  teachers,   23-27;    sanitary  condition   of  working 
people  in  their  homes  and  employments,  31-48  ;  condition  of  textile 
fabric  manufactories  in  Massachusetts,  111-155 ;  dangerous  work, 
and  its  remedy,  155, 156  ;  English  laws  relating  to  sanitary  matters 
and  machinery,  156-159  ;  homes  for  women,  263-265.    VI. — ^Begin- 
ning of  English  factory  system,  7-11 ;  special  effects  of  certain 
forms  of  employment  upon  female  health,  67-112;  chronological 
history  of  factory  legislation  in  England,  115-142 ;  the  disaster  at 
Granite  Mills,  142-151 ;  means  of  escape  in  case  of  fire  or  panic 
from  upper  stories  of  mills  in  Massachusetts,  152-177 ;  system  of 
factory  legislation  required  by  Massachusetts,  177-187 ;  condition 
of  397  workingmen's  families,  191-354  ;  condition  of  workingmen's 
homes,  389-410. 

Wages^  Earnings  and  Time  Employed.  U. — ^Wages  in  the 
fisheries,  travel  and  transportation,  pp.  171-197 ;  domestic  labor 
and  women's  work  in  Boston,  197-230 ;  industrial  wages,  230-342 ; 
mechanical  wages,  342-416;  tables  of  earnings,  417-422.  III. — 
Review  of  the  subject  of  vxiges  and  earnings^  529-538.  IV. — ^Wagea 
and  earnings  in  manufacturing  and  mechanical  employments,  71-90 ; 
wages  and  earnings  of  unskilled  laborers,  90-108  ;  special  showing 
of  wages,  as  to  increase  or  decrease  in,  108,  109 ;  remarks  on 
wages,  440-468.  V. — Comparative  rates  of  wages  in  Massacfao- 
setts  and  foreign  countries,  51-101 ;  increase  in  wages,  256,  257. 
Vn. — Wage  receivers.  Part  I.  of  the  report,  containing  retoma 
from  about  70,000  wage  workingmen  and  women ;  salary  receivers. 
Part  U.,  containing  returns  from  about  10,000  salaried  persons. 

Cost  of  Living.  I. — Stores  and  store  accounts,  pp.  204,  205 ; 
time  of  payments,  206 ;  employes  as  consumers,  206  ;  methods  of 
purchase  of  provisions,  fuel,  etc.,  265  ;  comparative  cost  of  living 
and  wages,  304.  II.— -Cost  of  living,  423-440.  III.— Cost  of 
living,  251-257;  truck  system,  409-421;  purchasing  power  of 
wages  in  England  and  Massachusetts,  468-529 ;  truck  system  in 
England,  568-579.  IV.— Cost  of  living,  109-128.  V.— Prices  of 
provisions  in  Massachusetts  and  Europe,  163-185 ;  purchase  power 
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of  money  in  Massachusetts  and  Europe,  186-2 
living  expenses,  256,  257 ;  comparative  table  of  p 
1873  for  dry  goods,  provisions,  clothing  and  grc 
cost  of  living  of  families  in  Massachusetts  and  1 
VI. — Cost  of  living  (earnings,  expenses  and  i 
families  in  Massachusetts,  854-385 ;  rents,  385- 
412;  food,  412-427;  clothing,  dry  goods,  boot€ 
433;  sundry  expenses,  433-437.  VII.— Cost  of 
wage  and  10,000  salaried  working  people,  occu] 
pages. 

Savings^  Debt^  Savings  Banks.  I. — Competent 
by  wage  laborers,  pp.  202-204,  814-316;  debt  o 
304;  savings  banks,  307,  308.  U.— Savings  I 
poverty,  531-538.  III.— Savings  banks,  293-335 
of  earnings  and  savings,  338-344.  IV. — Savings 
essay  on  "Poverty,"  411-439.  V.— Savings  1 
VI. — Savings  of  397  families  of  workingmen  ii 
374-383. 

Results  of  Wage  System.  I. — The  wage  systei 
pp.  158-164.  VI. — Results  of  the  wage  system,  4 
See  comparative  tables  throughout  the  report. 

Education  and  Kindred  Topics.  I. — Employm 
ing  of  children  in  factories,  pp.  134-155;  intemp 
relief  societies,  libraries,  recreations,  216,  217,  2 
ance,  235  ;  influence  of  fashion,  236  ;  attendance  o 
304-307 ;  children  in  manufacturing  and  mechanici 
309-312.  II.— Children  in  factories,  487-498  ;  ii 
the  remedy,  538-557;  theory  and  practice  of  1 
schools,  622-638.  HI.— Schools  for  factory  chi 
education,  446-455 ;  half-time  schools,  455-4 
children  in  Massachusetts,  466-468;  schools  an 
Prussia,  558-565 ;  cost  of  crime,  580.  IV.— H 
370,  371 ;  education,  381-396.  V.— Education  an 
young  persons  and  children,  8-9  ;  digest  of  Americ 
laws  relative  to  education  and  employment  of  yo 
children,  9-20.  VI. — Education  of  working  childr* 
legislation  regarding  the  education  and  labor  of  tl 
education  in  Prussia,  24-28 ;  the  half-time  schoo 
setts,  28-37 ;  duty  of  Massachusetts  as  regards  the 
tion  of  the  young,  87-63 ;  attendance  at  chun 
Libraries  of  working  people,  46,  47. 

Labor  Combinations.  I. — Strikes,  pp.  274-27' 
279-287.     II.— Guilds  and  trades-unions,  12-39 
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89-149 ;  friendly  societies  in  England,  639.  III.— Strikes,  431-437 ; 
strike  of  agricoltaral  laborers  in  England,  579, 580. 

Cooperation  and  Kindred  Subjects.  I. — Operative  sharehold- 
ers, p.  202 ;  participation  in  profits  by  employes,  209 ;  owner- 
ship of  homes,  mortgages,  etc.,  264,  265  ;  co-operative  associations, 
307 ;  employes  as  owners  of  shares,  308,  309.  n. — Co-operation, 
452-458.  m. — Co-operative  associations  in  Germany,  548-557. 
IV. — Ownership  of  real  and  personal  estate,  228,  242  ;  industrial 
copartnerships,  356-362 ;  co-operation,  323-369,  461-467 ;  co-opera- 
tive societies,  344-348  ;  remarks  on  co-operation,  348-356 ;  criticism 
of  co-operative  experiments,  363-369.  VI. — ^Distributive  oo-opera- 
tion  in  Massachusetts,  454-490.  VII. — Houses  owned,  mortgages, 
and  rate  of  interest  on  mortgages, — for  80,000  working  people, — 
see  complete  report. 

Testimony  of  Employers  and  Employes.  I. — ^Verbal  hearings 
before  the  bureau,  pp.  111-127;  general  remarks  by  employ te, 
237-255 ;  written  testimony  sent  in  by  wage  laborers,  317-359. 
II. — Statistics  and  experiences  of  workingmen,  440-452,  570-621. 
III. — Workingmen's  statistics,  258-269.  IV. — Communications 
from  laboring  men,  313-322. 

From  the  testimony,  narrative,  statistics  and  argumenta 
comprehended  by  the  preceding  digest,  the  officers  of  the 
bureau  felt  warranted  in  drawing  certain  conclusions,  and 
thereupon  making  various  recommendations  to  the  legislature 
of  Massachusetts.  These  conclusions  and  recommendations 
embody  the  practical  results  of  the  seven  years'  investigations. 
The  most  important  of  these  conclusions  we  give  hereinafter, 
accompanied,  in  some  cases,  by  a  statement  showing  the 
weight  of  proof  sustaining  them,  and  secured  'legislation 
relating  thereto.  The  arrangement  of  subjects  adopted  in 
the  digest  is  retained,  as  far  as  practicable,  in  the  following 
presentation.  It  should  be  borne  in  mind,  that  the  officers  in 
1870, 1871, 1872  and  1873  were  Messrs.  Oliver  and  McNeill; 
in  1874,  1875  and  1876,  Messrs.  Wright  and  Long. 

HouBS  OF  Labor. 
The  report  for  1870  contained  the  following  conclusion  and 
recommendation : — 

^'  That  the  hours  of  labor  are  too  long,  and  that  the  preliminary 
step  to  remedy  the  evil,  is  the  enactment  of  a  law  restricting  labor 
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in  aU  manufacturing  and  mechanical  establishme 
ten  hours  per  day,  or  to  sixty  hours  per  week." 

The  report  of  1871  again  recommended — 

«« The  establishment  of  ten  hours  as  the  limit  < 
all  manufacturing  and  mechanical  or  other  esta 
State  wherein  men  or  women,  or  both,  are  emploj 

The  report  for  1872  more  specifically  re[ 
mendations  of  the  two  preceding  years : — 

^*We  therefore  recommend  that  the  Common' 
ploying  capacity,  adopt  the  example  set  by  the  I 
by  some  of  the  individual  States,  of  abridging  tk 
manual  laborers  in  her  employ,  either  by  contrac 
that  the  experiment  may  be  tried,  at  public  e: 
reduction  of  hours  is,  or  is  not,  an  increase  of  wi 
recommend  that  a  law  be  enacted,  similar  to  tb 
Great  Britain,  limiting  the  hours  of  labor  in  c 
mechanical  or  other  establishments  in  the  State,  to 
any  one  day,  or  sixty  hours  in  any  week ;  and  tk 
thirteen  years  of  age,  shall  be  employed  in  any  sc 
nor  at  any  age,  unless  such  child  has  received  the  e 
mon  school  education,  and  shall  be  physically  quali 
— ^age,  education  and  physical  condition  to  be  mat 
cate  provided  for  by  law ;  and  fhrther,  that  all  chil 
teen  and  fifteen  years  of  age,  so  employed,  shall 
more  than  five  hours  in  any  one  day, — said  hours 
o'clock  in  the  forenoon  and  six  o'clock  in  the  ait 
they  shall  attend  school,  vacations  excepted,  three 
e^'ery  day ;  the  same  law  to  compel  protection  ag 
unguarded  belting,  machinery,  elevators  or  hoist- 
be  enforced  by  specially  appointed  inspectors,  whc 
to  enter  the  premises  of  any  establishment  whei 
make  research  and  to  enforce  the  law." 

The  report  for  1873  repeated  the  above  r 
That  for  1874  contained  much  statistical  info 
upon  the  matter,  which  will  be  referred 
report  for  1875  says  upon  the  subject  ;-^ 

''  The  legislature,  by  Act  of  1874,  has  virtual] 
day's  work  at  ten  hours,  and  a  further  reducti< 
attempted  till  other  matters  have  been  dealt  with 
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believe,  that,  when  the  other  matters  have  received  the  attention 
they  deserve,  the  hoars  of  .labor  will  take  care  of  themselves. 

'^  The  law  of  last  year  was  passed  under  similar  circumstances 
which  attended  and  followed  the  passage  of  the  English  ten-hoor 
law.  The  latter  went  into  effect  almost  immediately,  not  so  much 
firom  the  desire  of  manufacturers,  as  from  the  effect  of  the  financial 
crisis  which  existed. 

^^  Working-time  was  reduced  on  account  of  the  times,  by  and  for 
the  manufacturers  themselves,  and  when  the  crisis  had  passed,  it 
was  not  found  easy  to  return  to  the  old  hours,  and  so  the  ten-hour 
law  came  into  operation  with  facility.  And  it  is  or  will  be  the  same 
in  this  State ;  and  although  a  few  mills  have  sought  to  evade  its 
provisions,  we  anticipate  a  general  and  easy  acquiescence  in  its 
provisions,  and  as  time  advances,  the  wisdom,  or  the  want  of  wis- 
dom, of  the  legislature  will  be  proven.  At  present,  the  only  serious 
wrong  which  exists,  so  far  as  working-time  is  concerned,  affects 
married  women  and  young  children." 

The  text  of  the  ten-hour  law  referred  to  above  will  be 
found  on  page  37.  The  arguments  used  against  its  adoption 
were  the  same  as  those  relied  upon  in  England,  when  the 
passage  of  a  similar  law  was  under  consideration. 

The  discussion  of  the  hours  of  labor  question  brought  out 
many  points  of  interest  and  value.  The  fact  that  going  and 
coming  from  work  forms  a  material  addition  to  the  labor  day 
was  demonstrated, — low  wages  compelling  a  workman  to 
seek  cheap  tenements  far  from  the  centres  of  industry  and 
population.  The  Fall  River  mills  began  running,  voluntarilj, 
January  1,  1869,  on  the  ten-hour  plan,  and  continued  for 
twenty-one  monthsy  when  they  were  obliged,  by  competition 
and  other  causes,  to  return  to  eleven  hours.  The  statistics 
given  in  the  report  for  1874  bore  directly  upon  the  subject. 
In  twenty-seven  leading  occupations  compared  with  England, 
three  required  fewer  hours  in  Massachusetts  than  in  England ; 
eight  required  the  same  hours  in  both  countries;  sixteen 
industries  (including  boots  and  shoes,  cotton  and  woollen 
goods)  required  more  hours  in  this  State  than  in  England. 
The  following  table,  showing  the  time  run  by  Massachusetts 
mills  prior  to  the  passage  of  the  ten-hour  law,  is  from  the 
report  for  1874 : — 
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"  In  233  textile  manafactorieB  in  the  State  of  Massacbusetts,  the 
hours  of  labor  per  week  are  as  follows : — 

19  mills  run 60      hours  per  week. 

62i  " 

68J  " 

64i 


66to70      " 

"Estimating  the  average  of  the  14  last  named  as  68  hours,  the 
average  of  the  238  mills  is  very  nearly  64}  hours  per  week." 

The  Bgurea  gained  by  the  State  ceDsus  of  1875,  and  used 
in  the  preparation  of  the  report  for  1876,  are  well-nigh  in- 
controvertible. CouDling  in  all  kinds  of  labor,  53,304  males 
reported  the  time  employed  daily  as  lO^^^  hours,  and  13,507 
females,  10^^  hours.  The  males  worked  2il-^  days  in 
the  year,  and  the  females,  258^^^.  If  they  could  hare  been 
employed  regvlarly  on  the  308  working  days  of  the  year, 
they  could  have  obtained  their  yearly  earnings  by  an  average 
day's  labor  of  eight  hours  for  males  and  eight  hours  fifty 
minutes  for  females. 

We  have  said  the  above  figures  ai'e  well-nigh  incontro- 
vertible. The  industrial  statistics  for  1875  obtained  the 
hours  employed  daily,  the  daily  wage,  and  the  days  employed 
yearly  for  300,000  workiugmen  aud  women  in  this  State ; 
when  the  final  figures  are  arrived  at,  as  far  as  statistics  are 
concerned,  the  questions  of  hours  of  labor  aud  earnings  will 
be  settled,  for  a  decade  at  least.  The  industrial  statistics  of 
Massachusetts,  soon  to  be  published,  will  contain  the  results 
referred  to,  with  special  reference  to  sex,  particular  occupa- 
tion, piece  or  day  work  and  age, 

Enn>  or  Labor. 
The  United  States  census  of  1870  has  supplied  the  only 
reliable  information  that  the  bureau  has  bad  as  to  the  number 
of  persons  engaged  in  the  various  industries  of  the  State, 
but  the  classification  was  not  sufficiently  minute  to  he  of 
great  value.  The  State  census  for  1875,  when  published, 
will  give  the  occupation  of  every  person  in  the  State  by  its 
exact  name,  and  with  a  classificatiou  as  to  age.  As  a  basis 
for  correct  thought  and    proper  legislation,   the  resulting 
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figures  will  be  inyaluable.     The  ratio  of  the  producing  and 
nou-producing  classes  will  theu  be  definitely  established. 

Condition  of  Working  People  in  theib  Homes  and  EMPLoncBro. 
The  report  of  1870  recommended, — 

'^  That  the  whole  subject  of  tenement-houses,  their  evils,  and  the 
remedies  therefor,  and  the  enforcement  of  all  laws  relating  thereto, 
be  committed  to  the  State  Board  of  Health." 

It  also  declared  the  belief  of  the  ofiSoers, — 

'^  That  there  is  peril  to  life  and  limb  from  unguarded  machineiy, 
and  peril  to  health  from  lack  of  ventilation,  and  insufficiency  of 
means  of  escape  in  case  of  fire,  in  many  establishments,  and  that 
these  evils  can  only  be  prevented  by  detailed  enactments. 

*'  That  there  will  be  great  difilculty  in  carrying  any  remedies  into 
effective  force,  excepting  by  establishment  under  law  of  a  system  of 
Inspection,  as  in  England." 

The  report  for  1871  took  the  same  ground  as  that  of  1870, 
in  relation  to  tenement-houses  and  a  system  of  fisu2tory  inspec- 
tion. 

The  report  for  1872,  thus  refers  to  tenement-houses : — 

*'  Oar  exposure  of  tenement-houses  has  excited  a  deep  and  effective 
interest  in  the  real  condition  of  the  homes  of  low-paid  laborers,  and 
led  the  way  to  means  of  relief,  and,  perhaps,  of  remedy." 

The  report  for  1874  considers  that — 

*<  To  produce  the  better  status  of  the  working  classes  there  should 
be, — 

"1.  An  effort  in  his  own  behalf  on  the  part  of  the  workiogman  to 
remove  frt)m  himself  the  evil  influences,  physical  and  moral,  that  too 
greatly  surround  his  home. 

<<  2.  An  organized  effort  on  the  part  of  philanthropy  and  capital 
conjoined,  to  aid  him  in  this  work,  by  the  creation  of  cheap,  healthAil 
and  comfortable  homes« 

*^  3.  A  co-operative  effort  on  the  part  of  employer  and  employed 
to  secure  for  the  benefit  of  both  the  most  favorable  hygienic  con- 
ditions of  employ. 

^  4.  A  care  that  certain  requirements  of  existing  law,  statute  and 
physical,  should  receive  frill  recognition  in  the  employment  of  labor 
as  affecting  females  in  particular. 
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*<  5.  A  union  of  capital  and  labor  to  forward  the  vital  inti 
both,  in  home  and  factory,  in  the  secaring  of  the  supplies 
the  care  of  the  sick,  and  their  kindred  interests.  ^  Not  fea 
we  do  too  much,  but  lest  we  do  not  enough.' " 

The  same  volume  says»  concerning  the  homes  of  w( 
men : — 

"  The  great  want  of  Fall  River  is  better  homes  for  the  ope 
There  are  hundreds  of  tenements  that  are  really  unfit  to 
entirely  without  the  comforts,  and  with  very  few  of  the  i 
necessary  conveniences  of  a  home.  But  a  change  is  taking 
and  great  credit  is  due  the  following  corporations  for  the! 
prise  in  building  tenements  for  the  use  of  their  operatives :  J 
ics,  Davol,  Sagamore,  Weetamoe,  Flint,  Wampanoag,  King 
Border  City,  Chace  and  Slade.  The  tenements  are  comn 
comfortable,  well  arranged,  in  healthy  locations,  and  very 
advance  of  anything  of  the  kind  in  Fall  River." 

The  report  for  1875  arrives  at  the  following  conclusi  i 
relation  to  the  employment  of  women  :— 

*^  We  believe :  That  the  employment  at  labor  of  any  gii 
fifteen  years  of  age  should  not  be  allowed. 

*'  That  the  employment  of  girls  of  other  ages — and  womer 
ally — at  employments  unsuited  to  their  sex,  should  not  be  t 
(such  employments  being  determined  by  a  council  of  salut  i 
France,  composed  of  those  most  eminently  fit  for  their  h]{ 
mission). 

''  That  in  such  employments  as  women  should  be  admit 
they  should  be  permitted  a  '  periodical  absence,'  without  pe< : 
loss  for  such  time,  as  might  be  just  and  necessary. 

'*  That  in  employments  where  women  should  be  admitt( 
which  require  high  degrees  of  mental  concentration,  with  p  I 
energy,  additional  vacations  of  suflQcient  extent  should  be  tb 
of  the  employ^. 

^^That  in  all  employments  it  should  be  obligatory  up: 
employer  to  conduct  the  processes  of  the  occupation  under  tfc 
advantageous  conditions  to  health,  and  to  secure  all  improvi 
in  this  regard  that  may  become  approved. 

^^  That  in  all  larger  manufactories  (of  over  certain  numi 
employes)   there   should  be  special  sanitary  supervision, 
expense  of  the  proprietors. 

^*  That  there  should  be  a  well-established  examination  and 
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cation  of  all  employes,  male  and  female,  proposing  to  engage  in  any 
deleterious  or  burdensome  employ,— only  those  being  certified  who 
are  found  in  the  possession  of  health  not  to  be  unduly  impaired 
thereby,  and  only  such  to  be  employed  as  are  certified/* 

The  same  report  says,  in  relation  to  the  Granite  Mills 
disaster  at  Fall  River  : — 

*'  A  repetition  of  this  disaster  should  be  made  practically  impossi- 
ble. No  love  of  gain  should  be  allowed  to  put  human  life  at  risk. 
The  number  of  manufacturers  who  knotcingly  endanger  the  lives  of 
their  operatives  is  probably  very  small  in  this  State ;  but  there  are 
undoubtedly  some,  and  these  should  be  restrained  by  law^  There 
are  many  more  who  take  every  means  that  they  consider  necessary 
to  insure  the  safety  of  their  operatives.  These  need  law  for 
enlightenment.  Here  and  there  can  be  found  manufacturers  who 
foresee  and  provide  against  every  conceivable  accident ;  but  these 
men  are  exceptional,  and  always  will  be.  Other  men,  whose  love  of 
gain  may  be  no  stronger,  and  whose  hearts  may  be  as  tender,  con- 
tinue to  endanger  the  health  and  lives  of  their  employ^  through 
sheer  ignorance  or  thoughtlessness." 

In  a  general  consideration  of  the  subject  of  the  condition 
of  working  people  in  their  employments,  the  report  for  1875 
says : — 

*^  To  remedy  what  we  have  referred  to,  requires,  it  seems  to  us,  a 
simple,  comprehensive  factory  Act,  which  shall  clearly  define  the 
duties  of  mill-owners,  as  to  the  protection  of  machiner}^  ventilation, 
etc.,  of  rooms,  fire-escapes  and  the  employment  of  children,  and,  if 
possible,  of  married  women,  and  the  regulation  of  their  hours  of 
labor ;  and  which  should  also  clearly  define  the  duties  of  parents ; 
the  law  should  provide  fines  for  both  owners  and  parents  for  viola- 
tion of  its  provisions ;  a  suitable  number  of  inspectors  should  be 
•  provided,  to  see  that  all  the  provisions  of  the  law  are  fully  carried 
out,  and  also  to  see  that  the  laws  relating  to  the  education  of 
children  of  operatives  are  enforced." 

A  factory  Act,  of  which  an  outline  is  given  on  page  300,  was 
suggested  as  a  means  of  carrying  out  the  above  provisions. 

As  the  results  of  an  investigation  into  the  manner  of  living 
of  about  four  hundred  families  of  workingmen,  the  following 
conclusions  were  arrived  at : — 


greatest  number  of  child  workers  occupy  the  most  crowded  rooms 
and  the  inferior  class  of  tenements. 

"  Second.  That  about  three-quarters  of  the  workingmen's  homes 
which  we  visited  are  in  good  condition  as  regards  locality  and 
needful  eanitary  provisions  ;  but, — 

"  Third.  That  nearly  one-half  of  the  unskilled  laborers  live  in 
the  inferior  tenemeDtB. 

"  Fourth.  That  the  working  classes  of  Uassachu setts,  Judging 
from  our  investigations,  are  well  fed, 

"Fifth.  That  tlieir  food,  in  variety  and  quality,  is  above  the 
average  of  that  consumed  in  foreign  countries,  and  that,  as  regards 
quantity  of  animal  food  used,  their  '  higher  level '  is  unquestionable. 

"  Sixth.  That,  as  far  as  our  investigations  extended,  onr  work- 
ingmen  are,  on  the  average,  well  and  comfortably  clothe^ 

"  Seventh.  That  their  manner  of  dress  is,  at  leas'"  capable  of 
most  favorable  comparison  with  that  in  foreign  countries. 

"  Eighth.  That  a  large  proportion  of  the  sltilled  workingmen 
visited  have  sewing  and  other  labor-saving  machines  in  use  in  their 
families. 

"  Ninth.  That,  as  evidences  of  material  prosperity  to  a  cert^n 
extent,  significant  numbers  of  the  famUies  (the  aid  of  child  labor 
being  fully  allowed)  own  pianos  or  cabinet-organs,  have  carpeted 
rooms,  and  maintain  pews  in  church." 

Wages,  Earnings,  Cost  of  Lrnso,  Savings. 
Previous  to  1875  many  investigations  bad  been  made  by  th' 
bureau  into  the  wages,  earnings,  cost  of  living  and  savin; 
of  workingmeu,  but  the  small  number  of  cases  examined  ir 
invalidated,  to  a  certain  extent,  the  conclusions  derived  the 
from.    In  1875  tho  investigations  covered  about  four  hunc' 
families,  and  each  family  made  complete  returns  on  ail  p 
considered.     The  conclusions  arrived  at  were,  as  r« 
earnings, — 

"  IKra.  That,  in  the  majority  of  cases,  workingmen  in  tl 
monwealth  do  not  support  their  families  by  their  individual 
alone. 

"  Second.  That  the  amount  of  earninga  contributed 
generally  speaking,  is  so  small,  tfaat  they  would  save  mr 
ing  at  home  than  they  gain  by  outside  labor. 

"  Third.    That  fathers  rely,  or  are  forced  to  depen 
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children  for  from  one-barter  to  one-third  of  the  entire  family 
earnings. 

'^  Fourth.  That  children  under  fifteen  years  of  age  supply,  by  their 
labor,  from  one^eighth  to  one-siocth  of  the  total  family  earnings." 

As  regards  expenses, — 

^'  First.  That,  judging  from  the  proportionate  outlay  for  dress,  as 
regards  entire  expenses,  there  is  no  evidence  that  the  workingmen 
we  visited,  in  obedience  to  fashion,  indulged  in  an  excessive  or  dis- 
proportionate expenditure. 

'^  Second.  That,  from  our  investigations,  we  find  no  evidence,  or 
indication,  that  workingmen  spend  large  sums  of  money  extrav- 
agantly or  for  bad  habits. 

"  Third.  That,  as  regards  subsistence,  rents  and  fuel,  the  work- 
ingmen's  families  which  we  visited  paid  therefor  larger  percentages 
of  their  income  than  do  workingmen's  families,  with  like  incomes,  in 
Prussia  and  other  European  countries. 

^^  Fourth.  That,  as  regards  clothing  and  sundry  expenses,  our 
workingmen's  families  paid  therefor  smaller  percentages  of  their 
income  than  do  workingmen's  families,  with  like  incomes,  in  the 
countries  mentioned  above." 

Andy  finally,  as  regards  savings^ — 

<^  First.  That  more  than  one-half  of  the  families  visited  save 
money ;  less  than  one-tenth  are  in  debt,  and  the  remainder  make 
both  ends  meet. 

'^  Second.  That,  without  children's  assistance,  other  things  remain- 
ing equal,  the  majority  of  these  families  would  be  in  poverty  or 
debt. 

'^  Third.  That  savings,  by  families  and  fathers  alone,  are  made  in 
every  branch  of  occupation  investigated ;  but  that  in  only  a  few 
cases  is  there  evidence  of  the  possibility  of  acquiring  a  competence, 
and,  in  those  cases,  it  would  be  the  result  of  assisted  or  family 
labor. 

*^  Fourth.  That  the  higher  the  income,  generally  speaking,  the 
greater  the  saving,  actually  and  proportionately. 

^^  Fifth.  That  the  average  saving  is  about  three  per  cent  of  the 
earnings. 

^^  Sixth.  That  while  the  houses  of  the  workingmen  visited  com- 
pare most  favorably  with  those  in  foreign  countries  and  other  States 
in  the  Union,  yet,  in  certain  of  the  United  States,  workingmen  have 
better  opportunities  for  acquiring  homes  of  their  own." 


"That  the  iDcrease  of  the  deposits  Id  savings  banks  is  not  an 
evideDce  of  the  increased  means  of  the  working  classes,  but  that,  on 
the  contrary,  the  instances  into  which  we  have  been  able  to  examine, 
prove  that  the  greatest  amount  of  deposits  is  not  the  deposits  of 
wage  laborers." 

From  returns  three  timee  as  numerous  as  those  obtained 
the  year  previous,  the  report  for  1873  draws  these  con- 
clusions ; — 

'^MtsC.  That  notwithstanding  thecommonly  received  opinion,  the 
fact  is  that  all  the  money  on  deposit  in  our  savings  banks  is  not  the 
savings  of  wage  labor,  distinctively  so  called. 

"Second.  That  from  what  is  known  to  be  the  average  annual 
earnings  of  wage  laborers,  and  the  average  annual  cost  of  support- 
ing the  average  sized  family  of  such  laborers,  a  w^e  laborer  cannot 
in  any  one  single  year,  as  a  rule,  save  out  of  his  earnings  a  sum  of 
money  equal  to  the  average  deposit  of  S573.33,  that  being  the 
average  for  the  year  1870,  of  parties  depositing  in  sums  of  and 
over  $300  at  one  time. 

"Third.    That  beyond  question,  the  depositors  in  our  savings 
banks  are,  in  large  excess,  as  we  have  said,  members  of  the  wage 
earning  class ;  the  deposits  under  $300,  for  the  year  1870,  being  c 
the  average  $55.20  at  one  time. 

"Fourth.     That  equally  true  it  is  that  the  safety,  regularity  r 
good  management,  financially,  of  these  banks  have  allured  dep< 
from  the  great  middling  class  of  the  community,  and  that  this 
of  depositors  is  increasing,  although  the  theory  of  savings  ' 
declares  that  they  were  intended  for  the  poorer  classes,  they 
believed  to  be  less  able  to  manage  money  affairs  than'the  mi 
trading  class,  or  than  professional  persons." 

The  report  for  1874,  with  returns  from  115  bank 
169,  showed  the  following  results:  Avenige  deposi 
wage  laborers,  $121.72;  the  average  for  all  depo 
1152.91.     The  day-wage  class  deposited  44.8  per  f 
whole  amount  placed  in  the  savings  bunks ;  it 
57.7  per  cent  of  the  whole  number  of  depositr 
deposits  under  |800  at  one  time,  the  wage  labon 
58  per  cent  of  the  amount ;  of  those  above  |30' 
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36.4  per  ceDt  of  the  amount.  The  salaried,  professional  and 
so-called  capitalist  classes  made  up  the  remaining  percentages. 
It  will  be  seen  that  the  conclusions  of  the  bureau  officers  in 
1872  and  1873  were  substantially  corroborated  by  the  returns 
of  1874. 

The  introduction  of  the  bill  in  1876,  relating  to  deposits 
and  rate  of  interest  in  savings  banks,  was,  undoubtedly,  owing, 
in  some  extent,  to  the  facts  obtained  by  the  bureau. 

The  report  for  1876  contains  returns  from  more  than  70,000 
workingmen  and  women,  relating  to  wages,  earnings,  cost  of 
living,  and  savings. 

About  fifty  thousand  workingmen  reported  an  average  an- 
nual income  derived  from  usual  daily  wages,  other  earnings, 
earnings  of  wife  and  children  and  garden  crops,  of  $534.99. 
The  average  annual  cost  of  living  was  $488.96.  This  leaves  a 
possible  saving  of  $46.03  yearly,  or  8+  per  cent.  The 
returns  for  1875  were  entirely  from  married  men  having  fam- 
ilies dependent  upon  them,  while  the  returns  of  1876  are,  in 
a  great  many  instances,  from  single  men.  This  fact  may 
account,  in  part,  for  the  increase  in  percentage  of  possible 
surplus  or  saving. 

About  fifteen  thousand  working  women  reported  an  average 
annual  income,  derived  from  the  sources  above-named,  except- 
ing, of  course,  wife's  earnings,  of  $203.59.  The  avenige 
annual  cost  of  living  was  $182.86.  This  indicates  a  possible 
saving  of  $20.73  yearl}',  or  10+  per  cent.  The  averages 
for  both  workingmen  and  women  combined,  from  all  the 
sources  given  above,  were, — earnings,  $459.93  ;  cost  of  living, 
$439.09  ;  possible  saving,  $20.82.  The  possible  average  sav- 
ing, in  1875,  was  nearly  the  same,  being  $24.72. 

Results  of  the  Wage  System 
The  report  for  1870  expressed  the  opinion, — 

^^  That  the  wage  system  (though  better  than  the  villenage  which 
it  succeeded),  which  has  been  to  the  present  daj^  the  accepted 
mcthocl  of  distribution  of  the  proceeds  of  labor,  has  proved  to  be 
adverse  in  its  influence  to  the  general  good,  and  that  it  should  yield 
to  the  S3*stem  of  co-operation, — the  vital  question  being,  how  to  edu- 
cate the  people  up  to  the  adoption  thereof." 
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The  report  for  1872  g 
elusions : — 

**  We  think  that  the  h 
which  we  have  presented, 
people, — from  the  date  c 
only  kept  along  on  a  gener 
ever,  barely  paying  their  ^ 
debt ; 

"  That  those  who  per  fori 

est  number  of  hours,  are  t 

under  existing  systems,  m 

that  class  which,  from  the 

mence  labor  at  so  early  a  ] 

degree  of  education,  and 

ignorant  class,  fVom  which 

nation,  and  ^hich,  spite 

exists  here,  especially  in  o 

**  That  poverty — by  wh 

considerable  period  of  time 

of  regular  wage  labor — al 

dition  of  wage  laborers,  a 

wage  labor,  or  that  syste 

most  work  has  been  obtaii 

neous,  and  should  be  chan 

in  its  distribution  of  the  v 

"  That  a  reduction  of  w  i 

bat,  on  the  contrary,  wagei 

has  a  proportionate  redu: 

time." 

The  report  for  1875  i 

^'  It  seems  natural  and 
and  that  his  wages  shoulc 
dence,  will  comfortably  m 
educate  his  children,  and 
port  when  his  laboring  po'  i 

The  report  continues  ; 

"  This  is  what  the  wage 
seems  ^natural  and  just 
does  it  do  that  is  weak  an  I 
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^^  IsL  What  does  it  do  f  It  enables  the  workingmaD,  in  a  minor- 
it}*  of  cases,  to  comfortably  maintain  himself  and  family  by  his  indi- 
vidual earnings  ;  again,  it  enables  the  workingman,  in  the  majority 
of  cases,  by  the  aid  of  the  labor  of  his  wife  and  children,  to  do  the 
same.  In  both  instances  given  above,  it  enables  the  father  or  family 
to  keep  some  of  the  children  at  school. 

*' 2d.  What  does  it  fail  to  do?  It  fails  to  pay  the  father  so  mnch 
for  his  labor  that  he  can  in  all  cases  support  his  famil}'  on  his  own 
earnings,  educate  all  his  children  up  to  a  proper  age,  buy  a  suitable 
home  from  his  savings,  or  lay  by  enough  for  his  decent  support  when 
his  laboring  powers  have  failed. 

^^3d,  Wliat  does  it  do  that  is  weak  and  criminal  f  It  uses  men 
and  women  when  they  are  strong,  and  leaves  them  to  shift  for  them- 
selves when  they  are  sick,  infirm  or  without  employment.  This  it 
does  b}*  paying  no  more  for  labor  than  the  bare  cost  of  existence  of 
the  body..  It  usurps  to  its  benefit  the  Aiture  productive  power  of  the 
state,  by  employing  children  who  should  be  in  school  or  at  play, 
setting  at  defiance  th^  organic  law  of  production  by  paying  to  44 
per  cent  of  the  individuals  but  24  per  cent  in  wage.  It  pays  to  10 
per  cent  of  the  workers  such  small  wages  that  they  are  in  debt  and 
IK)verty,  and  it  holds  out  to  such  unfortunates  no  promise  or 
prospect  of  a  bettering  of  condition,  but  allows  them  to  become 
objects  of  commiseration,  and  to  attribute  their  sufferings  to  the 
prevailing  system  of  labor." 

After  considering  the  provisions  of  the  National  Bankrupt 
Law  and  its  workings,  the  report  inquires : — 

^^Why,  injustice,  should  the  broken  merchant  receive  the  benefit 
of  the  bankrupt  law,  when  unable  from  loss  or  poor  management  to 
pay  his  bills,  and  the  broken  laborer,  no  more  criminal  or  lacking  in 
good  intentions  than  the  merchant,  have  only  the  poor  debtor's  oath 
to  relieve  him  (and  then  only  from  arrest,  the  debt  remaining),  with 
its  attendant  stultification  of  his  feelings  of  manhood  ? 

^^Why  should  not  the  insolvent  laborer  be  discharged  fh>m  all 
debts,  under  the  provisions  of  a  general  insolvent  law  (in  which  the 
legal  fees  established  should  not  be  so  large  as  to  be  prohibitory  in 
his  case),  by  the  payment  of  fifty  per  cent,  as  well  as  the  bankrupt 
merchant  ? 

''Firms  and  corporations,  when  threatened  with  loss,  reduce 
expenses,  stop  manufacturing,  and,  if  necessary,  pay  half  the  amount 
of  their  bills  and  begin  afresh.  The  workingman  suffers  by  the  sus- 
pension of  work,  cannot  reduce  his  expenses  materially,  gets  in  debt. 


of  debt  Htill  hanging  to  him.  Either  one  thing  or  the  other,  it  is 
plain,  should  be  done.  Either  every  competent  adult  laborer  should 
receive  enongh  as  wages  (the  minimam  sam,  and  as  much  more  as 
he  can  command)  to  enable  him  to  get  along  without  debt,  or  lie 
should  have  the  same  recourse  to  a  relieving  law  that  merchants, 
corporations  or  other  employers  possess." 

The  cousideration  of  the  subject  ia  thus  concludecl : — 

"  Mnch  can  be  rightfully  and  truly  said,  as  we  have  shown,  against 
the  prevailing  wage  system,  but  the  iconoclasm  that  strives  to  break 
it  down,  unless  at  the  same  time  it  shows  the  superstructure  of  a 
more  equitable  and  easily  managed  one,  will  be  devoid  of  fhiitftd 
results  or  permauent  beneDt." 

Education  and  Kindred  Topics. 
No  subject  hns  received  more  attention  from  the  bureau 
officers  than  that  of  education — with  particular  reference  to 
working  children.  Their  cause  was  warmly  espoused  at  the 
outset,  and  each  year  has  brought  facts,  figures  and  earnest 
argument  bearing  upon  the  question  of  the  schooling  of  such 
children.  Messrs.  Oliver  and  McNeill  have  each  held  the 
position  of  special  constable  for  the  execution  of  the  school 
laws,  and  have  done  everything  possible,  by  word  and  act, 
under  existing  laws,  to  secure  the  right  of  education  to  the 
child-workers  of  the  Commonwealth. 

The  report  for  1870  declared,— 

"  That  the  present  law  in  relation  to  the  employment  of  chilr 
in  mannfiicturing  and  mechanical  establishments  in  the  State 
dead-letter,  and  that  to  remedy  this  evil  an  enactment  shoul<' 
hibit  the  employment  of  any  child  nuder  thirteen  years  of  a- 
at  that  age,  unless  such  child  has  received  the  elements  of  a  i 
school  education, — age  and  education  to  be  matters  of  due  c 
provided  for  by  law, — and  no  children  under  fifteen  years 
ployed  in  such  establishments  more  than  eight  hoars  r 
those  to  be  between  seven  o'clock  in  the  forenoon  and 
in  the  afternoon,  or  within  a  period  of  five  hours  before 
honrs  after  mid-day." 
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The  provisions  recommended  in  the  report  of  1871  were 
still  more  stringent,  requiring — 

^^  The  prohibition  by  law,  with  appropriate  means  of  enforcement, 
tiiat  no  child  under  thirteen  years  of  age  shall  be  employed  in  any 
snch  establishment,  nor  at  that  age,  unless  such  child  has  received 
the  elements  of  a  common  school  education, — age  and  edacaUon  to 
be  matters  of  due  certificate  provided  for  by  law ;  and,  further,  that 
all  children  between  thirteen  and  fifteen  years  of  age,  so  employed, 
shall  not  be  employed  more  than  six  hours  any  one  day,  said  hours 
to  be  between  six  o'clock  in  the  forenoon  and  six  o'clock  in  the  after- 
noon, and  shall  attend  school,  vacations  excepted,  three  hours  on 
each  and  every  day." 

To  secure  the  carrying  out  of  the  above  recommendations, 
the  same  report  advocated, — 

"  The  establishment  of  a  system  of  half-time  schools  for  children 
between  thirteen  and  fifteen  years  of  age,  employed  in  such  estab- 
lishments, and  for  other  children  whose  avocations  deprive  them  of 
the  benefits  of  the  ordinary  fiiU-time  schools." 

The  report  for  1872,  speaking  of  the  education  of  working 
children,  says, — 

'^  Attention  has  been  drawn  to  the  fact  that  large  numbers  of 
children  in  the  State  are  unschooled,  and  a  general  demand  has 
arisen  for  an  effective  compulsory  law  and  its  enforcement.  In 
addition  to  this,  half-time  schools  are  becoming  better  understood 
and  appreciated." 

The  same  report  again  advocated  the  establishment  of  half- 
time  schools,  as  did  the  report  issued  in  1873.  The  report 
for'1874  expresses  its  convictions  as  follows : — 

^^  From  what  we  have  been  able  to  learn,  the  law  in  relation  to 
the  employment  of  children  neither  is,  nor  can  be,  enforced.  Should 
the  managers  of  mills  co-operate  heartily  with  the  officers  of  the 
cities  and  towns,  or  of  the  State,  the  law  could  not  well  be  enforced. 
The  testimony  of  the  school  boards  in  some  of  the  manufacturing 
places  is,  that  often  as  much  difficulty  arises  from  parents  as  fhun 
mill-owners  and  managers. 
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^^  The  IntereBt  of  parenti 
of  the  case,  compels  the  ft 
falsehood,  in  order  to  keep 
children  of  tender  age,  mor 
allowed  to  have  a  place  in 
tolerated,  and  the  cheapne 
wages  of  older  persons. 

^*  With  compalsory  educf 
come  a  remedy  of  this  evil, 
the  operatives;  but  behind 
there  should  exist  that  mo£ 
strong,  healthy  and  unmistn 

*^  There  should  be,  and 
the  principle  which  Massa 
edncation — schooling  for  al 
children  are  concerned,  not 
degree,  is  a  dead-letter." 

After  examining  the  ei 
cation,  the  report  contini 

**Jt  is  safe,  therefore, 
between  the  ages  of  five  i . 
education  either  in  our  pub  I 
learn,  a  very  large  proporti; 
provisions  of  the  sole  facto  i 
was  broad  enough  and  provi 

The  succeeding  signs 
port: — 

**  To  educate  the  mill-c  i 
their  work,  a  few  cities  ai  i 
evening  schools.  Four  tov 
Salem  and  Springfield, — ha  i 
and  cities, — viz.,  Chelsea,  '. 
borough,  Medford,  Plttsfiek . 
Ware  and  Worcester, — ^han  ; 

*^  Generally  these  school  i 
accomplishing  a  good  work 

'*  It  is  deserving  specif  I 
Dedham  have  a  school  of  1 
the  average  attendance  L 
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Hopewell  Cotton  Mills  of  Taunton  support  at  their  own  expense  a 
day  school  daring  three  months  of  the  year.  Also  that  the  Whitten- 
ton  Mills  of  Taunton  sustain  two  churches,  two  Sabbath  schools 
and  libraries  for  the  benefit  of  their  operatives.  The  Pacific  Mills 
at  Lawrence  have  a  large  library  for  operatives,  the  expense  of 
which  is  sustained  partially  by  the  corporation. 

'^  The  whole  number  of  towns  and  cities  having  evening  sdiools 
of  all  kinds  is  thirty-seven." 

The  summing  up  of  evidence  collected  led  to  the  followii^ 
conclusion  and  recommendation : — 

''  Upon  this  subject  of  the  education  of  mill-children,  there  seems 
to  be  but  one  opinion :  that  the  matter  is  not  attended  to,  either  by 
the  state  or  local  authorities ;  that  legislation  is  desired  to  compel 
attendance,  to  punish  illegal  employment  of  children,  and  to  provide 
proper  schools  for  instruction  of  operatives,  along  with  work*" 

The  report  for  1875,  as  will  be  seen  by  reference  to  page 
297  et  seq.j  took  strong  ground  against  the  establishment  of 
half-time  schools,  and  as  strong  ground  in  favor  of  compul- 
scry  education.  The  number  of  unschooled  children  has 
always  been  a  matter  of  doubt,  despite  the  returns  of  the 
board  of  education.  The  census  for  1875  will  show  the 
number  of  persons  of  the  school  age  in  the  State.  The 
number  of  children  attending  school,  for  at  least  three 
mouths  in  the  year,  was  also  ascertained  by  an  inquiry  on 
the  family  schedule,  and  those  both  at  school  and  at  work 
are  specially  designated.  It  is  hoped  that  the  results  when 
presented  will  supply  a  solution  of  the  question  as  to  the 
number  of  uneducated  children  growing  up  among  us,  and 
indicate  where  the  remedy  must  be  applied.  If  the  law 
passed  in  1876,  and  given  on  page  302,  is  properly  enforced, 
the  evils  of  child  labor  will  be  thoroughly  known,  then 
mitigated,  and  finally  removed. 

CO-OPERATIOK. 

The  consideration  of  the  subject  of  co-operation  has  not 
been  carried  to  a  great  length  in  the  reports.  The  English 
successes  and  failures  have  been  noted  and  commented  on, 
but  the  system  has  failed  to  take  strong  root  in  our  laboring 
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cominiiiiities,  and  there  has  been  but  little  of  home  pr 
to  record. 

The  report  for  1870,  referring  to  associations  of  labc 
capital,  remarks, — 

**  That  legislation  having  hitherto  favored  capital,  almost 
sively ,  the  remedy  for  this  partiality  is  the  extension  of  its  pro 
to  labor,  so  that  associations  of  labor  shall  be  as  favorably 
nized  as  associations  of  capital." 

The  report  of  1873,  in  its  consideration  of  the  progt 
labor  legislation,  says : — 

**  The  time  of  legislatures,  national  and  state,  is  occupied 
exclusively  with  the  consideration  of  questions  how  to  incrc! 
facilities  by  which  capital  may  be  accumulated,  while  vcr 
time  or  thought  is  given  to  the  question  how  the  laborer  < 
lessened  work-time  and  increased  means,  achieve  that  edi 
which*  shall  elevate  him  to  a  truer  manhood.  With  ^this 
leisure,  and  these  increased  means,  and  this  better  educat 
will  be  able  to  think  out  and  to  work  out  the  methods  b> 
co-operation  may  safely  take  the  place  of  wage-labor.  For 
he  looks  as  the  end  of  the  solution  of  the  absorbing  quest 
issue  between  capital  and  labor." 

The  report  for  1874  thus  refers  to  co-operation  in  tl: 

• 

of  Fall  River : — 

*^  There  is  one  co-operative  store,  for  the  sale  of  groceric 
visions,  meat,  and  boots  and  shoes,  doing  a  cash  business  of  8 
per  year.  They  have  paid  to  members  as  profits,  during  six 
$29,760.84.  They  now  own  their  stores  and  are  in  a  very  flou 
condition.  In  addition  to  this,  there  are  twenty-one  dividing 
dividing  $80,000  worth  per  month,  at  a  cost  of  8^  per  cent 
profit  of  20  per  cent  on  purchases ;  a  saving  of  $72,000  a 
the  families  engaged  in  them.  Quite  a  large  amount  of  s 
corporations  is  owned  by  operatives,  and  several  hundred  th 
dollars  stand  to  their  credit  in  savings  banks,  besides  a 
amount  in  real  estate.'' 

The  report  for  1875  devotes  fifly  pages  to  the  sub 
distributive  co-operation,  and  gives  returns  from  nen 
the  distributive  co-operative  societies   in   the   State, 
information  contained  in  the  article  is  exhaustive,  and 
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the  most  complete  presentation  ever  given,  in  this  State,  of 
co-operative  principles  and  their  extension  among  the  classes 
likely  to  be  benefited  by  their  introduction.  The  advantages 
of  co-operation  are  thus  explained : — 

''Distributive  co-operation  will  help  that  man  and  others  who 
avail  themselves  of  it.  If  one  purchases  a  barrel  of  flour  at  a 
co-operative  store  for  a  dollar  less  than  one  of  the  same  quality  can 
be  bought  elsewhere,  he  has  saved  the  earnings  of  a  third  or  half  a 
day's  work.  If,  as  experience  appears  to  indicate,  about  ten  per 
cent  can  be  stated  as  an  average  return  to  the  purchaser  of  money 
paid  in,  on  a  trade  of  $250  per  annum,  $25  is  saved.  This  is  not 
all,  however:  being  a  member  with  others,  he  knows  that  the 
articles  he  Is  receiving  came  in  unbroken  packages  from  the  pro- 
ducer or  wholesale  dealer,  and  that  they  are  f^ee  from  adulteration 
by  deleterious  or  other  ingredients;  hence  they  will  go  farther. 
He  knows,  too,  that  he  obtains  full  weight ;  consequently  his  pur- 
chase will  last  him  longer,  so  that  he  receives  a  substantiid  gain 
from  three  sources." 

XI. — The  Census  and  Industrial  Statistics  op  1875. 

The  first  officers  of  the  bureau,  Messrs.  Oliver  and  McNeil!^ 
saw  at  the  outset  of  their  work  that  the  limited  appropriation 
allowed  the  bureau,  and  its  want  of  power,  would  prevent 
the  investigations  having  that  force  that  comes  from  numbers. 
An  average  based  upon  ^fty  returns  may  be  as  true  as  one 
founded  on  fifty  thousand ;  but  the  argument  to  prove  it  can 
never  be  made  as  effective  as  the  fifty  thousand  returns  them- 
selves. The  officers  above  named,  in  the  report  for  1871, 
recommended — 

"The  authorization  by  law,  with  methods  of  carrying  it  into 
effect,  of  a  thorough  and  exhaustive  sj-stem  of  statistics,  to  be 
gathered  by  the  parties  emplo3*ed  in  taking  the  next  state  census, 
in  1875,  covering  the  subjects  of  the  wages,  earnings  and  savings, 
time  employed  and  lost,  of  all  classes  of  working  people,  the  number 
of  persons  (men,  women,  young  persons  and  children)  employed  in 
the  several  industrial  occupations  in  the  Commonwealth,  and  of 
other  matters  connected  with  the  subject  of  labor  in  the  State." 

The  same  officers  repeated  the  recommendation  in  the  report 
for  1872,  and  reiterated  it  in  that  for  1873.  In  the  latter 
report  they  also  said : — 
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**  We  woald  recommend  that 
the  agents  or  superinteDdcDts  o 
efltablishmcnts,  the  treasurers  < 
factaring,  mechanical,  mercantil 
etc.,  be  required  to  report  to  thi 
of  September  of  each  year,  am 
ownership  of  property,  wages, 
etc.,  pertaining  to  the  question  < 
establishing  the  bureau." 

A  bill  similar  to  the  above 
in  the  House  in  1876,  with  t 
recommendations  of  Govern 
is  recorded  on  page  801. 

Messrs.  Wright  and  Lon; 
tained  the  recommendations 
30,  1874,  the  following  Act 

[Chap.  3S 

An  Aot  to  provide  for  taking  the  Ind< 

Con 

Sect.  1.  The  Industrial  sta 
year  eighteen  hundred  and  se\ 
direction  of  the  bureau  of  static 
of  the  several  cities  and  towns 

Sect.  2.  The  decennial  ce 
by  articles  twenty-one  and  t^ 
constitution,  shall  be  taken  by 
gather  the  industrial  statistics 
and  the  returns  thereof  shall  b 
tary  of  the  Commonwealth. 

Sect.  3.  The  secretary  of 
of  the  board  of  agriculture,  a] 
revise  the  schedule  of  heads  o 
hundred  and  forty-six  of  eight 
gest  to  said  bureau  such  alte: 
relating  to  the  subjects  withi 
may  respectively  deem  advia 
shall  revise  the  schedule,  with 
proposed,  and  lay  the  same, 
council  for  their  approval,  on 
next ;  and  the  said  schedule, 
council,  shall  take  the  place  c 
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coDtained  in  said  chapter  one  hundred  and  forty-six  of  eighteea 
hundred  and  sixty-five. 

Sect.  4.  So  far  as  the  returns  of  the  industrial  8tatisti<»  from 
the  several  cities  and  towns  relate  to  the  amount,  descriptioa 
and  value  of  stock,  and  fuel  consumed,  and  of  articles  manufact- 
ured ;  to  the  produce  of  land,  quarries,  kilns,  coal-beds,  ore-beds^ 
and  fisheries;  to  wool,  wood,  bark,  charcoal,  farm  products,  live 
stock,  ice  and  products  of  like  character ;  to  vessels  and  boats  built 
and  buildings  erected, — they  shall  embrace  the  year  ending  on  the 
first  day  of  May  in  the  year  eighteen  hundred  and  seventy-five ;  and 
in  all  other  particulars  shall  state  the  facts  as  they  shall  exist  in  the 
respective  cities  and  towns  on  said  first  day  of  May,  eighteen  hun- 
dred and  seventy-five,  agreeably  to  such  general  directions  as  may 
be  seasonably  prescribed  by  the  bureau  of  statistics  of  labor. 

Sect.  5.  The  said  bureau,  after  it  shall  have  gathered  the  facts 
as  called  for  by  this  act,  shall  cause  to  be  prepared  and  printed  true 
abstracts  of  the  same  for  the  use  of  the  legislature. 

Sect.  6.  If  any  party  authorized  by  said  bureau  to  collect  sta- 
tistics under  this  act  shall  wilfull}*  neglect  to  make  true  retams  of 
his  doings,  as  may  be  called  for,  he  shall  forfeit  and  pay  a  fine  not 
exceeding  two  hundred  dollars ;  and  if  any  person  shall  refuse  to 
give  information  required  by  this  act,  to  a  person  duly  aathorixed 
to  receive  the  same,  he  shall  forfeit  and  pay  a  fine  not  exceeding 
one  hundred  dollars. 

Sect.  7.  All  fines  arising  under  this  act  may  be  recovered  in 
any  court  of  competent  jurisdiction,  by  information  or  complaint  of 
the  attorney-general,  and  shall  accrue  wholly  to  the  Commonwealth. 

Sect.  8.  So  much  of  section  three  of  chapter  sixty-nine  of  the 
acts  of  the  year  one  thousand  eight  hundred  and  sixty-five  as  ia 
inconsistent  with  the  provisions  of  this  act  is  hereby  repealed. 

Sect.  9.  Chapter  one  hundred  and  forty-six  of  the  acts  of  the 
year  one  thousand  eight  hundred  and  sixty-five  is  hereby  amended 
so  as  to  conform  to  the  provisions  of  this  act. 

Sect.  10.    This  act  shall  take  effect  upon  its  passage. 

Immediately  upon  the  passage  of  the  above  Act,  the  bureau 
began  its  preliminary  work.  From  the  Industrial  Statistics 
of  the  State  for  1865,  the  United  States  Census  of  1870,  the 
censuses  of  New  York  and  the  British  Empire,  from  docu- 
ments supplied  by  Dr.  Edward  Jarvis,  Gen.  Francis  A. 
Walker,  and  other  statisticians,  all  possible  information  was 
obtained.  -  Circulars  were  sent  to  the  assessors  of  each  town, 
requesting  the  names  of  new  industries,  and  subdivisions  of 
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old  ones,  started  within 
ten  years.     Every  avaiial 
industries  or  their  subdivie 
ers  were  requested  to  sub 
information  desired  on  the 
was  had  with  the  board  of 
the  insurance  commissioni 
section  three.     December 
Schedule  was  presented  i 
council.     December  22,  tl 
it  was  referred  reported  tl 
and  take  great  pleasure  ir 
governor  and  council." 
day,  and  the  schedule  bee 
A  brief  description  onl 
ule  can  be  given  here.     It 
of  all  forms  and  scheduler 
of  1874,  forms  a  volume 
Massachusetts."    Copiei 
hibition  at  Philadelphia, 
nent  statisticians  in  this 
its  circulation  may  be  <? 
synopsis  of  its  contents  :- 

Div.  I. — Manufactures, — 
mentioning  by  name,  and  d< 
ten  hundred  and  8event3*-8is 
tries.  The  general  questioi 
ijie  special  inquiries  numbe: 

Div.  IL — Occupations. — * 
of  eighty-six  occupations, 
forty-two  special. 

Div.  III.— Ph)d?«rfa.— Ti 
one  hundred  and  twenty-fiv 
questions. 

Div.  IV.— Property.— Tl 
or  description  of  fifty  kinds 

Drv.  V. — Special  Inqniri 
ty-siz  8i)ecial  inquiries  rela 
twent3*-four  relating  to  tnd 
dren),  eighteen  submitted 
tion,  and  three  proposed  bj 

40 
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The  Indexes  cover  the  divisions  above  mentioned,  sixty- 
four  subdivisions,  and  thirteen  hundred  and  thirty-seven  sched- 
ule heads  upon  which  information  was  desired  and  provided 
for.  The  Appendix  contains  all  laws  pertaining  to  the  sub- 
ject, and  copies  of  all- schedules  and  forms  used  in  the  prose- 
cution of  the  work. 

Chap.  37,  Resolves  of  1875,  provided  compensation  for 
taking  the  Census  and  Industrial  Statistics,  fixing  the  hours 
for  enumerators  at  ten  daily,  and  the  pay  at  three  dollars. 
One  enumerator  was  allowed  for  each  1,500  polls. 

Chap.  93,  Acts  of  1875,  provided  that  the  enumerators  in 
the  city  of  Boston  should  be  appointed  by  the  mayor  and 
aldermen,  and  that  a  special  enumeration  of  the  legal  voters 
residing  in  each  street,  avenue  or  square  should  be  made. 
The  privileges  of  this  special  enumeration  of  legal  voters  was 
also  extended  to  the  other  cities  of  the  Commonwealth. 

The  sum  of  $70,000  was  appropriated  on  the  19th  of  April, 
1874,  to  begin  the  work,  and  the  work  was  commenced  that 
day.  Circular  letters  were  sent  to  mayors  and  selectmen  for 
the  nominations  of  enumerators.  Upon  the  receipt  of  names 
an  explanatory  letter  as  to  duties,  etc.,  and  a  commission,  were 
sent  to  each ;  also  a  form  of  oath  to  perform  duties  as  required 
by  law.  Upon  receipt  of  the  latter,  schedules  and  instruc- 
tions were  forwarded,  and  on  May  25th  enumerators  were 
engaged  in  the  work,  every  town  being  provided  for.  Addi- 
tional instructions  were  sent  as  necessity  required,  and  a  large 
correspondence  was  carried  on  daily  to  meet  special  points  of 
inquiry.  Each  enumerator  was  required  to  keep  a  debuted, 
time  account,  and  make  oath  to  the  same.  The  names  of  par- 
.  ties  refusing  to  answer  inquiries  were  sent  to  the  office  upon 
*^  penalty  notices."  Correspondence  was  then  entered  into 
with  the  delinquent  parties,  and,  in  the  whole  State,  less  than 
a  score  of  manufacturers  have  failed  to  comply  with  the  re- 
quirements of  the  law.  The  enumerator  made  oath,  also,  as 
to  the  number  of  schedules  collected,  and  gave,  upon  a  form 
provided,  his  personal  opinion  of  the  accuracy  of  the  work, 
showing,  especially,  points  of  failure,  and  items  in  his  expe- 
rience as  a  collector  of  facts.  Census  returns  were  soon  re- 
ceived from  the  smaller  towns,  and  the  work  of  tabalatioo 
began  immediately.     Within  a  week  after  the  arrival  of  the 
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last  census  returns  a  printed  recapitulation  of  fourteen  points 
upon  the  family  schedule  was  presented  to  the  secretary  of 
state.  The  tabulation  of  the  industrial  statistics  was  com- 
menced as  soon  as  a  suitable  number  of  returns  had  been 
received. 

In  1876,  the  sum  of  $46,000  was  Appropriated  to  meet  the 
deficiency  for  1875,  and  a  further  sum  of  $21,500  to  complete 
the  tabulations  and  preparation  for  the  press.  The  whole 
cost,  not  including  printing  and  binding,  was  $1B7,500.  The 
number  of  men  employed  as  enumerators  was  five  hundred 
and  twenty-nine.  Average  time  of  each  man  employed,  fifty- 
one  days.  The  whole  number  of  properly  filled  schedules 
returned  to  the  office  was  506,702.  The  answers  on  the  same 
are  closely  estimated  at  thirteen  millions. 

Schedule  Forms  and  Makneb  of  Tabulation. 
The  schedule  forms  used  were  six  in  number,  and  designated 
by  the  following  names :  Family,  Individual,  Manufactures, 
Occupation,  Products  and  Property,  and  Special.  A  special 
instruction  sheet  was  sent  out  with  the  Family  schedule ;  the 
instructions  were  attached  to  the  others.  Every  inquiry 
contained  in  the  Industrial  Statistics  schedule  found  a  place 
on  one  or  the  other  of  the  specified  forms.  The  following 
presentation  will  give  an  idea  of  the  schedule  arrangement  as 
regards  subjects : — 

Family  Schedule. — Name,  Relation  to  Head  of  Family,  Sex  and 
Age,  Color  and  Race,  Conjugal  Condition,  Children,  Place  of  Birth, 
Profession,  Trade,  or  Occupation,  School  Attendance,  Private 
Libraries,  Illiteracy,  Diseased  Conditions,  Pauperism,  Crime,  Polls, 
Voters  and  Aliens,  and  the  general  points,  Number  of  Families,  and 
namber  of  occupied  and  unoccupied  dwelling  houses. 

Individual  Schedule. — Occupation  chiefly  depended  on  for  a  living, 
whether  at  work,  number  dependent,  hours  employed  daily,  days 
employed  yearly,  daily  wage,  yearly  earnings,  other  earnings,  wife's 
earnings,  minor  children's  earnings,  chronic  sickness  and  disability, 
number  owning  houses,  mortgages,  rate  of  interest  on  same,  number 
of  rooms  hired,  yearly  rent,  value  of  garden  crops,  cost  of  living, 
amount  in  savings  bank  and  volumes  in  private  library. 

Manufactures  Schedule. — General  inquiries.  Persons  employed. 
Time  employed.  Wages,  Work  furnished  Women  at  Home,  ^^Team** 
work,  Relief  Funds  and  Libraries,  Accidents,  Motive  Power,  Size  of 
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Establishment,  Persons  in  each  Stoiy  and  Means  of  Escape  in  case  of 
Fire,  Gas  Companies,  Paper,  Grist,  Flouring  and  Lumber  Mills,  Tan- 
neries, Cheese  Factories,  Machinery  in  Cotton,  Woollen  and  Worsted 
Mills,  Ship  Yards,  Book  and  Pamphlet  Publishing,  Newspapers  and 
other  Periodicals. 

Occupation  AScAeduZe.— Occupations  related  to  Manufactures,  Per- 
sons employed.  Time  employed,  Wages,  Work  fdmished  Women  at 
Home,  Relief  Funds  and  Libraries,  Motive  Power,  Accidents,  Size  of 
Establishment,  Persons  in  each  Story  and  Means  of  Escape  in  case 
of  Fire,  Cod  and  Mackerel  Fishing,  Wages,  Profits  and  Investments 
of  Persons  employed  in  Cod  and  Mackerel  Fishing,  Shell-fishing, 
Whale  Fishery,  Fish  taken  for  Oil  or  other  Products,  Fish  taken  f<Mr 
Food,  Coastwise  and  Ocean  Commerce. 

Products  and  Property  Schedule, — Domestic  Mannfactares,  Hay, 
Agricultural  Products,  Number,  Acrei^e  and  Value  of  Farms, 
Number,  Description  and  Value  of  Buildings  on  Farms,  Persons 
Employed  in  Agriculture,  Wages  in  Agriculture,  Value  of  Agricult- 
ural Implements  in  Use,  Cultivated  Land,  Uncultivated  Land,  Fruit 
Trees  and  Grape  Vines,  Mines,  Quarries,  Pits,  Domestic  Animals. 

Special  Schedule. — ^Libraries,  Public  Schools,  Incorporated  and 
Unincorporated  Private  Schools,  Reservoirs. 

Of  the  half  million  schedules  returned  properly  filled  to  the 
oflGice,  359,000  were  Family  schedules,  with  twenty-one 
inquiries  each  ;  Individual  schedule,  80,893,  with  twenty 
inquiries ;  Manufactures  schedule,  10,730,  with  one  hundred 
and  five  inquiries ;  Occupation  schedule,  11,641,  with  eighty* 
nine  inquiries ;  Products  and  Property  schedule,  42,207,  with 
forty-three  inquiries;  Special  schedule,  2,231,  with  twenty- 
one  inquiries, — a  total  of  two  hundred  and,  ninety-nine  dis- 
tinct inquiries. 

The  tabulations  were  conducted  on  newly  devised  plans, 
which  demonstrated  their  efficiency  by  most  satisfactory  re- 
sults. Each  tabulation  was  subjected  to  the  test  of  proof, 
and  every  omission  or  error  brought  to  knowledge,  corrected 
in  detail. 

The  legislature  of  1876  provided  for  the  stereotyping  of  the 
census  and  industrial  statistics  abstracts,  and  for  the  printing, 
binding  and  distribution  of  six  thousand  copies  of  the  same. 
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Beyond  the  point  we  h^ 
is  not  history,  and  the  oul 
to  indulge  in  prophecy  < 
census  and  industrial  st 
the  bureau.  The  three 
Census,  Schools  and  Libn 
tions ;  III.  Agriculture. 
1,500  pages  in  public  doc 

We  do  not  think  the 
ively  summarized  in  a  co 
it  is  needed.     Whatever 
will  be  found  the  gratifyii 
lation,  in  the  broadening 
in  the  results  from  the  c 
not  reaching  its  highest  a 
faction.     The  officers  cai 
and  the  hope  of  the  presc 
a  similar  work  is  perform 
bureau  work  are  converl 
sented  will  show  an  advn 
an  advanced  condition  in 
ingmen  and  women,  an  ir 
tion  of  their  burdens,  the 
of  their  toil, — all  tendir 
solid  glory  of  our  honore  i 
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in  1873,  '286-289. 
in  1874,  289-294. 
in  1875,  294-301. 
in  1876. 301-303. 
libraries,  volumes  in,  tabulated  statement  respecting,  for  salary  receivers,  236, 237. 

for  wage  receivers,  46, 47, 97. 

Machinists,  tabulated  statement  respecting,  170. 
Masons,  tabulated  statement  respecting,  170. 

Mortgages,  tabulated  statement  respecting  for  salaiy  receivers,  224, 225. 

fbr  wage  receivers,  34, 35, 91. 

Occupations,  classification  of,  into  those  followed  by  wage  receivers  and  into 

followed  by  salary  receivers,  2, 3. 
enumeration  of  those  for  which  a  separate  tabulation  is  made,  114. 
of  salary  receivers  fh>m  whom  schedules  were  received,  205. 
of  wage  receivers  trom  whom  schedules  were  received,  4-14. 


1876.]  INDEX. 

Occupations  of  wage  receiyers,  twenty  important  ones  tabulated  by  counties : — 
Barnstable,  116. 
Berkshire,  116-118. 
Bristol,  119-121. 
Dukes,  121. 
Essex,  122-125. 
Franklin,  125-127. 
Hampden,  127-131. 
Hampshire,  131, 132. 
Middlesex,  132-137. 
Nantucket,  137. 
Norfolk,  137-140. 
Plymouth,  141, 142. 
Suffolk,  143. 
Worcester,  144-148. 

« 

Painters,  tabulated  statement  respecting,  171. 

Paper  makers,  tabulated  statement  respecting,  171-173. 

Bent  paid,  tabulated  statement  respecting  for  salary  receivers,  230,  231. 

for  wage  receivers,  40>  41,  71, 74,  76,  9 
Reports  of  the  Bureau  of  Statistics  of  Labor,  distribution  of,  318-321. 

Salary  receivers,  classification  of  the  occupations  of,  204, 206. 

cost  of  living  of,  234,  235. 
daily  wages  of,  212,  213. 
days  employed,  210, 211. 
earnings  other  than  regular  of,  216, 217. 
earnings  of  the  wives  of,  238. 
earnings  of  the  children  of,  218,  219. 
exhibit  of  averages  for,  respecting  all  questions,  255-258. 
explanation  of  those  classified  as  such,  2, 3, 204,  205. 
hours  employed,  208, 209. 
libraries  of,  236,  237. 
mortgages  on  the  houses  of,  224,  225. 
number  of,  ftrom  whom  schedules  were  received,  254. 

those  who  hire  houses,  and  of  nxyns  hired,  228,  22 
occupations  of,  from  whom  schedules  were  received,  205. 
persons  dependent  on,  206, 207. 

by  reason  of  illness  or  physical  diss 
220,221. 
rate  of  interest  on  mortgages  paid  by,  226, 227. 
rent  paid  by  those  who  hire,  230,  231. 
tabulated  statement  respecting  all  questions  asked  of,— 
by  counties,  240-253. 
for  the  State,  254. 
tabulated  statement  respecting,  in  Barnstable  County,  240. 

in  Berkshire  County,  241. 

in  Bristol  County,  242. 

in  Dukes  County,  243. 

in  Essex  County,  244. 

in  Franklin  County,  245. 

in  Hampden  County,  246. 

in  Hampshire  County,  247. 

in  Middlesex  County,  248. 

In  Nantucket  County,  249. 

in  Norfolk  County,  250. 

in  Plymouth  County,  261. 
46 
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Salary  receivers,  tabulated  statement  respecting,  in  Snflfolk  County,  252. 

in  Worcester  County,  253. 
for  the  State,  254. 
value  of  the  garden  crops  raised  by,  232,  233. 
who  own  houses,  222,  223. 
yearly  wages  of,  214, 215. 
Schedule  questions,  tabulated  statement  respecting,  for  salary  receivers,  206-239. 

for  wage  receivers,  14-49,  70-98. 
Schedules,  the  number  of,  received  from  salary  receivers,  254. 

fh>m  wage  receivers,  4,  49. 
Shoemakers,  tabulated  statement  respecting,  174-182. 
State,  for  the,  tabulated  statement  respecting  all  questions  for  salary  receivers,  251. 

for  wage  receivers,  64. 
Straw  workers,  tabulated  statement  respecting,  182-184. 

Tanners,  tabulated  statement  respecting,  184, 185. 

Wage  receivers,  classification  of  the  occupations  of,  2,  3. 

cost  of  living  of,  44,  45.  71,  74, 76,  96. 
daily  wages  of,  22,  23,  85. 
days  employed,  20,  21,  84. 

earnings  other  than  regular  of,  26,  27,  71,  74,  76,  87. 
earnings  of  the  wives  of,  48, 71,  76, 98. 
earnings  of  the  children  of,  28, 29, 74,  76,  88. 
exhibit  of  averages  respecting  all  questions  asked,  65-69,  110-113, 

193-202. 
hours  employed,  18, 19,  83. 
libraries  of,  46,  47,  97. 
mortgages  on  the  houses  of,  34,  35,  91. 
number  of,  from  whom  schedules  were  received,  4, 49. 
number  of  those  who  hire  houses,  and  of  rooms  hired  by,  38, 39, 71, 

74,  76,  93. 
occupations  of,  from  whom  schedules  were  received,  4-14. 
persons  dependent  on,  16, 17,  71,  76,  82. 

by  reason  of  illness  or  physical  disability,  30, 
31,  89. 
rate  of  interest  on  mortgages  paid  by,  36,  37,  92. 
rent  paid  by  those  who  hire,  40,  41,  71,  74,  76,  94. 
tabulated  statement  respecting,  in  Barnstable  County,  50. 

in  Berkshire  County,  51. 

in  Bristol  County,  52. 

in  Dukes  County,  53. 

in  Essex  County,  54. 

in  Franklin  County,  65. 

in  Hampden  County,  66. 

in  Hampshire  County,  57. 

in  Middlesex  County,  68. 

in  Nantucket  County,  59. 

in  Norfolk  County,  60. 

in  Plymouth  County,  61. 

in  Suffolk  County,  62. 

in  Worcester  Count>',  63. 

for  the  State,  64. 

in  Attlcborough,  99. 

in  Boston,  100. 

in  Fall  River,  101. 

in  Lawrence,  102. 

in  Lowell,  103. 


i 
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Wage  receivers,  tabulated  stal 


of  the  whole 
tabulated  sta 
value  of  the  j 
who  own  hoc 
yearly  wages 

Wages  of  workingnien,  condc 
339-342. 

Wage  system,  results  of  the,  c 

Whip  makers,  tabulated  state; 

Wives'  earnings,  tabulated  sta 

Woollen  factory  operatives,  tn 
Working  people,  statements  i 
years,  836-^9. 

Yearly  wages,  tabulated  state 


